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PROCEEDIL NGS
Introductory Remarks

DR. SMALLWOOD: Good norning and wel cone to the
second day of the 56th neeting of the Blood Products
Advi sory Conmmttee. | amLinda Smal |l wood, the Executive
Secretary.

Yesterday, | read the conflict of interest
statenent that applies to this neeting. That statenent
applies to today's proceedings as well. In addition, |
woul d I'i ke to announce that we have additional individuals
that will be serving with the conmttee today. Those that
are here, | would like to introduce them

Dr. Chris Mathews, would you pl ease raise your
hand? Dr. Mathews is a nmenber of the Antiviral Commttee,
the Center for Drugs. W also have Dr. David Gates who is a
menber of the M crobiology Panel, the Center for Devices.
W w il also have Dr. Margaret Kadree joining us, hopefully,
for this discussion as well. She is a nenber of the
M crobi ol ogy Panel at the Center for Devices.

For those of you who were not here yesterday, |
woul d just like to introduce our newly appointed Commttee
Chair. You may be famliar with him but Dr. Bl aine
Hol | i nger has just been appointed as our new chair.

In the interest of fairness, I will go around and
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i ntroduce our conmttee nenbers again; Dr. R nma Khabbaz, Dr.
Joel Verter, Dr. Jerry Holnberg, Dr. Norig Ellison, Dr. Mark
Mtchell, Dr. John Boyle, Dr. Jeanne Linden, Dr. David
Stroncek, Ms. Katherine Knowes. | think those are all of
our nmenbers.

| would just like to et you know that Ms.

Kat heri ne Knowl es i s our non-voting consumer representative
and Dr. David Gates is our non-voting industry
representative. They are present for this norning' s

sessi on.

The first session, the commttee will be sitting
as a nedi cal -devi ce panel for our discussion this norning.

If there are any declarations to be nmade with respect to
conflict of interest, |I would ask that anyone do that now
before we proceed. |If not, then | will turn the proceedi ngs
of this neeting over to our chairman, Dr. Hollinger

Thank you.

DR. HOLLI NGER: Thank you, Dr. Smallwod and good
nmorni ng. We have two sessions today. This norning is going
to be on in-vitro diagnostic detection of HV viral | oad.
This afternoon, there will be a session, an informational
presentation, primarily, on HCV risk in sexual partners.

So we will start this norning's session. Dr.

Dayton will present background and introduction to this
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i ssue.

Dr. Dayton?

TOPIC 11
IN VITRO DIAGNOSTIC DETECTION OF HIV VIRAL LOAD
Background and Introduction

DR. DAYTON. Good norni ng.

[Slide.]

The topic is a patient-mnagenent claimfor the
Roche H V Anplicor Monitor Assay. The issue is should the
FDA al |l ow a patient-nmanagenent claimfor the Roche Amnpli cor
Moni tor Assay which is currently |icensed for a prognostic
claim

Let nme give you sone background and rem nd you of
the last tine we saw this product conme before this conmttee
when we first licensed it. At the previous neeting of the
Bl ood Products Advisory Conmttee devoted to considering the
issue of HV viral-load testing for prognosis and patient
managenent, the agency di scussed the concept of three
hi erarchi cal potential clains for viral-load assays;
prognosi s, nonitoring and nmanagenent.

| have just put up here a little cartoon schematic
to illustrate how we, at that tine, have been distinguishing

anongst those three possible clains.
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I n prognosis, you would take one or so
measurenents at baseline and they woul d have predictive
value for the eventual clinical outcome. The next |evel up
in the hierarchy we have been calling nonitoring. That
woul d be interpreted as you make sequential measurenents
under therapy and each of those neasurenents has predictive
val ue over and above the predictive value of the baseline
nmeasur enment .

The Rolls Royce of clains, of course, would be of
a full-bl own managenent claimwhich is schematized down
here. The idea study for that, and it is hard with this
di sease and in this day and age, to get ideal study, but the
i deal study woul d involve sonme kind of treatnment reginmen, a
measurenent with the viral |oad assay, the viral RNA assay,
and then a clinical decision made on that neasurenent to
either go to this therapy or that therapy or discontinue
t her apy, whatever, and then sequential neasurenents to see
how you are doi ng.

Al l of those should have predictive val ue towards
t he eventual clinical outcone.

As you renenber, there was consi derabl e di scussion
and, really, very astute discussion, as to whether or not
nmoni t ori ng and managenent, these two clains here, could ever
be disassociated in the real world of the clinic.
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Qoviously, the main reason for nonitoring is to determ ne
whet her or not to discontinue or swtch treatnents.

Even if it were not the main reason, the lure of
basing clinical decisions on viral-load changes during
t herapy woul d be irresistible.

So, at one level, the idea of a separate
nmoni toring claimmght have sone attraction because, if you
coul dn't base managenent decisions on it, at |east you could
tell the patient, "Well, you are doing better,"” or, "You are
not doing better."

But, as was very astutely discussed, in the real
world of the clinic, a nonitoring situation is really a
managenent situation. However, | don't think this was
absolutely etched in stone and it may be a topic for further
di scussi on.

[Slide.]

This is the claimthat they would Iike to go for.
The test is intended for use in conjunction wth clinical
presentation and ot her |aboratory markers of disease
progress for the clinical managenent of HI V-1-infected
patients. The test can be used to assess patient prognosis
by antiretroviral therapy by serial managenent of plasm
H V-1 RNA | evels during the course of antiretroviral
treat nent.
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[Slide.]

VWhat | amgoing to present to you nowis a short
talk to organi ze your thinking and prepare you for what is
comng next. After me, the sponsor will present a very
detail ed description of their studies and then our own
statistician, Paul Flyer, will go into the details of the
statistics later on.

In this case, the statistics is everything.
Renmenber that this kit is already licensed for a prognosis
claimand we are now questioni ng whet her we shoul d upgrade
that to a managenent claim

In this study, the intent-to-treat
popul ation--this was study NvV14256. This was basically the
only study included in the subm ssion. The study was the
intent-to-treat population of 970 patients. Al of them had
been on prior zidovudine. Most of them had been on
zi dovudi ne treatnment for over a year and they were
di sconti nued either because they couldn't take zi dovudi ne or
they weren't responding to it.

At the entry to this study, the patients were put
on either one of three protocols, ddC, saquinavir or
saqui navir plus ddC.

Now, this is sort of a hybrid or an internediate

between the types of studies |I originally displayed. What
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the analysis is going to claimor report is that making
sequential RNA neasurenents after switching to these

t herapi es has additional prognostic val ue over the baseline
measurenents alone. The inport of that finding would say
that, therefore, it nmakes sense to continue to sequentially
moni tor RNA | evel s during therapy.

VWhat is mssing fromthis, and | think this wll
be an interesting topic for debate, is a clinical decision
that is based upon this assay neasurenent. W nay elect to
go without that. | amsure that you will want to discuss
t hat .

There is a swtch involved here fromthis initia
treatnment to the next treatnment so we sort of have a little
bit of what we were |looking for in the Rolls Royce
managenent type claim Then, after the switch, of course,
you go to these three therapi es and neasure sequential RNA
measur enent s t hroughout.

Essentially, the study design, then, addresses
what we woul d have called a claimfor nonitoring and it asks
the question, as | just pointed out, of whether sequenti al
RNA nonitoring adds prognostic value to the baseline
determ nations. As | just pointed out, it does not address
the efficacy of basing clinical decisions on assay results

nor does it denonstrate that viral rebound is associ at ed
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wi th resistance, for instance.

But, as | said, it involves at |east one swtch,
so there is a lot here that is worth | ooking at.

[Slide.]

This lists sonme of the caveats that | want you to
be t hinking about as you see the subsequent detailed
presentations. Variability--here, | have quoted it as
approximately 0.3 logs. To be outside of two standards
devi ations, you really should be at 0.5 | ogs so that you
really don't want to interpret anything less than 0.5 | ogs
because of the background variability. So the m ninal
interpretable change is, thus, around 0.5 | ogs.

The hazard ratios that are generally quoted are
for a ten-fold change in RNA levels. Unfortunately, nost of
the data i nvol ves changes smaller than tenfold changes so
you have a very narrow range of data to cover the use of
this kit.

Anot her consideration is that it is not enough to
show t hat sequential RNA neasurenents continue to be
prognostic. It is essential to show that they continue to
have prognostic value at |east partially independent of the
baseline values. So, in nuch of the data that was
presented, you see these great-|ooking Kaplan-Mier plots
based on changes in RNA well into the |last treatnent
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prot ocol s.

But if that is not doing any better than baseli ne,
t hen why make sequential nmeasurenents. CQur statistician
w Il address this issue and | know that the sponsor wll

address this issue.

Anot her consideration here is the necessity versus
t he danger of retrospective analysis. W pretty much
realize that, given this disease and given the fast-noving
pace of this field in terns of treatnent protocols, it is
pretty nuch necessary, in these situations, to go back and
do retrospective studies on previously-acquired cohorts.

This automatically gets you into the probl em of
retrospective wisdom The cruel termanong statisticians is
data dredging. | think that we realize that we have to live
with a certain amount of this but, perhaps, the way to
approach it is to require higher statistical standards than
we mght require for a prima facia, a priori, approach.

Finally, the |ast caveat here; what do you tel
t he physician and what does the physician tell the patient?
| think what is absolutely critical here, and it certainly
was in the spirit of howthe commttee focussed its | ast
debate, is what happens when you get to the clinic.

This is a two-edged sword. It may nake it easier
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to get a managenent claim which is good, but it may nake it
harder to decide if there actually is value in the data that
is going to be presented to the physician.

All | amreally getting at it is not enough to
have statistically significant results if the clinica
inplications are trivial. To nmake a very sinplified
description of that, you mght very well be in a situation
where you can say that, based on your results, this patient,
instead of falling in category A now falls in category B
w th 99.99 percent certainty.

But, if category A is 25 percent of acquiring an
Al DS- defi ned event and category B is 26 percent, who cares?
| am not saying that the assay falls down on this. 1In fact,
we have been discussing with the sponsor, and | think they
have reasonable data on this. | encourage you to pay cl ose
attention to how this question is addressed in the
subm ssi on

At this tinme, | have two questions. Should |I read
themfor the commttee or should | wait until later on?

DR. HOLLI NGER: Go ahead.

DR. DAYTON: | am hoping today's questions wll be
conparatively sinple although you are certainly welcone to
rewite them

Shoul d t he FDA approve | abeling of the Roche
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Amplicor Mnitor Test Kit as an aid in managenent of
patients on antiretroviral therapy for H 'V disease? If not,
then what additional claim if any, is appropriate for the
Roche Anplicor Mnitor based on the current subm ssion?

Wth that, | will sign off. Thank you.

DR. HOLLI NGER: Thank you, Dr. Dayton.

The next presentations are going to be by the
sponsor. M. Alex Wsolowski will initiate this.

Presentation by the Sponsor
Description of the NV14256 Study

MR, WESOLOWBKI: Good norning. M nane is Al ex
Wesol owski. | amsenior director of regulatory and clinical
affairs at Roche Ml ecul ar Systens. On behal f of Roche
Mol ecul ar Systens, | would like to welcone you all to this
norni ng' s sessi on.

| think Dr. Dayton outlined sonme of the inportant
i ssues before us today. | would like to begin with sone
opening remarks and then I will touch on the presentations
that we will be doing over the course of the norning.

Firstly, I would Iike to review sonme of the events
that have transpired. On June 3, 1996, the FDA approved the
Amplicor H'V-1 Monitor test for use in prognosis of patients
for disease progression. At that time, the agency asked us

to do post-approval studies conparing HHV-1 RNA levels to
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clinical endpoints in support of therapeutic nonitoring in
pati ent - managenent clai ns patient-nmanagenent cl ai ns.

It was believed, as a result of the previous panel
meeting, that clinical endpoint studies were the nost
appropriate conparators to us in order to analyze these
data. As a result of those requirenents, we, of course, are
i nvol ved now in a nunber of studies. They are ongoi ng.

They are, as you m ght expect, in sonme cases, difficult
studies to perform They take a long time to get the data
but they are, indeed, under way.

One of the other things that has transpired from
the time that our test was first approved has been that
conbi nation therapy approaches to HV infection has resulted
in dramatic reductions in HV-1 RNA | evels, especially with
the availability of protease inhibitors. This is sonething
| think that has been well-docunented in technical
publ i cati on.

Just as a little bit nore of a background, in July
of this year, the Center for Drug Eval uation and Research
Antiviral Drug Advisory Panel recommended that H V-1 RNA
| evel s actually be used as a primary endpoint for drug
clinical studies replacing clinical endpoints. | think was
a dramatic but appropriate devel opnent in drug clinical
st udi es.
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Al so, in Novenber, just recently, the Departnent
of Health and Human Services Panel on Cinical Practices for
the treatment of HV infection released a guideline for the
use of antiretroviral agents. 1In the guideline, it clearly
states that viral-load testing is the essential paraneter in
decisions to initiate or change antiretroviral therapy.

That docunent al so contains suggested ways to use
H V-1 RNA to nake those there deci sions.

| think it is fair to sumall of this up by saying
that the current goal for antiretroviral drug therapy of
H V-infected individuals it achieve dural viral suppression
as neasured by H V-1 RNA

[Slide.]

| think, as a conbination of sone of these things
that we just discussed, clearly, we don't have clinical
endpoint trials anynore. The changes we see in H V-1 RNA
| evel s now and the reduced nunber of endpoints and, indeed,
the fact that nost studies are not taken to clinical
endpoi nt hei ghtens the inportance of sonme of the historical
st udi es.

| guess, in this case, we are tal king about
hi story going back only about two or three years, but,
clearly, it serves to show how val uabl e sonme of the earlier

antiretroviral studies were because they do have clinical
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endpoi nts and, for the purposes of analyzing data, certainly
for a diagnostic test or a nonitoring tool, the availability
of clinical endpoints is nearly essential.

| point this out just to bring to your attention
the fact that we did choose to use a clinical study that was
run by Hoffrman LaRoche for the drug saquinavir. It was a
very large, very well-organi zed study, had a | arge nunber of
clinical endpoints. The study did use the Anplicor H V-1
monitor test and the data were readily avail able to us.

So it seened to be the appropriate selection for a
nunber of reasons, sonme of the reasons pointed out by Dr.
Dayton a little bit earlier today.

| mportantly, the case here is that we do need a
significant nunber of AIDS-defining events in order to reach
a level of statistical significance. Current studies under
way, as | said before, do not go to clinical endpoints so
there is no conparison to AlDS-defining events, |eaving us
wth a situation where we are really only | ooking at
decreased |l evels of RNA or increases in CD4. It is tough to
make the statistical cases when the studies are run that
way.

[Slide.]

This is a slide containing our proposed
i ntended-use statenent. Dr. Dayton reviewed that earlier
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today. Inportantly, the revisions in this proposed

i ntended-use statenent would be that the test be used to
manage patients not only by doing initial prognosis but,
al so, by nmonitoring the effects of antiretroviral therapy.

We believe strongly that the conbination of those
two, just in and of itself, is clinical managenent of the
patient.

[Slide.]

| would like, now, just to review briefly, our
agenda for this norning. First, we are going to ask Dr.

M kl os Sal go who is the director of clinical virology
research at Hof f man- LaRoche, and he was the head of the team
that perforned the NvV14256 study, to give us a brief
description of that.

W will followthat with the presentation of the
statistical anal yses of those study data which are presented
in our PMA application and that will be done by Dr. M chael
MIller who is a statistical consultant to Roche Mol ecul ar
Syst ens.

Following Dr. Mller's presentation, we are going
to ask Dr. Salgo to review sone of the clinical conclusions
fromour data anal yses fromthat study.

We have also invited today Dr. Richard Haubrich

fromthe University of California at San Diego to do a
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presentation at the open session of this neeting. That wll
be right after the break, | believe. Dr. Haubrich will be
di scussing a study that we are, in part, sponsoring. It is
the CCTG570 study which is a patient managenent study using
RNA.

It is inportant to note that the data that Dr.
Haubrich wll be discussing do not appear in our subm ssion.
However, we believe that they are inportant enough that they
shoul d be presented and understood by this panel.

We are also very happy to say that we have Dr.
Al l en McCutchan fromthe University of California, San
Di ego, and Dr. Haubrich will be avail able to answer
guestions about viral-load testing on our behalf. So they
w Il be avail able to answer any questions you may have.

Wth that, | would like to turn the podi um over to
Dr. Salgo for a description of the saquinavir NvV14256 study.

Description of the NV14256 Study

DR. SALGO  Good norni ng.

[Slide.]

First of all, I would Iike to address the issue of
why are we | ooking at this study today. This was a
presentation basically that was presented about a year and a
hal f ago at Vancouver and was a clinical -endpoint study that

was instrumental in the approval of Invirase.
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The reasons we are looking at it today are
several. First of all, it was a large clinical-endpoint
study and, secondly, it was one of the first studies where
H V-1 RNA was neasured at regular intervals throughout the
study in all patients. Qbviously, there have been a nunber
of other studies that has al so been done on.

But this conbination of the clinical endpoints and
the frequent viral-load nmonitoring allows us to make sone
i nteresting observations about the prognostic val ue of
serial nmeasurenent of H V RNA

As Dr. Dayton nentioned, this study is not a
pati ent - managenent study or a treatnent-strategy study.
Mainly, at the time, there were very limted other
treatnents avail able and that was not the goal of the study.
But, as Dr. Wesol owski nentioned, a treatnent-strategy study
W ll be described a little later by Dr. Haubrich in a
presentation of a study that has just had an
interimanal ysis done.

[Slide.]

Basically, the NvV14256 study was a doubl e-blind,
random zed, placebo-controlled study in patients
di sconti nui ng zi dovudi ne either because of intol erance or
failures. They had no prior ddC or ddl and were random zed

either to ddC al one, saquinavir alone or the conbination.
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Keep in mnd, of course, that this study was designed a
while ago. It was designed, actually, in 1993 at a tine way
before the docunented benefit of conbination therapy had
conme forward.

As you recall, that was ACTG 175 in the Delta
study that the results becane avail able towards the tail end
of this tinme period, really, within 1995.

[Slide.]

A surrogate-marker analysis of this study was
included in the original RMS filing a while ago. This is
the final clinical-endpoint study and, as you can see at the
bottom here, it includes what Dr. MIller will be presenting
| ater, sonme additional analysis by Roche Ml ecul ar Systens.

[Slide.]

The study was wel | - bal anced across the baseline
denographi ¢ characteristics; patients about 38-years ol d.
Here you can see that they are a high viral -l oad group,
about 10° or 5 logs, and the CD4 count was quite | ow,
bet ween 160 and 180. They were extensively pretreated with
al nost 18 nonths of prior zidovudi ne therapy.

[Slide.]

Here we can see that they were foll owed on
treatment for alnost a year, a little bit nore on the

conbi nation arm The followup foll ows them beyond that
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time alnost out to a year and a half.

[Slide.]

Here we can see the RNA changes that occurred over
the study and, at the bottom the nunber of patients
i nvol ved. You can see that the conbination arm saquinavir
pl us ddC, afforded a drop of about 0.5 to 0.6 | ogs change
frombaseline. This was maintained in those renai ning on
st udy.

In ddC, a less dramatic decline. Saquinavir by
itself, less of a decline.

[Slide.]

Here we see the CD4 count increases. Simlarly,

t he conbi nation, saquinavir plus ddC arm is the best of the
three with increases about 36 cells, and that this goes
around. But it is maintained above baseline in those
remai ni ng on study while the other two arnms have a
transitory increase.

[Slide.]

Here we see a Kapl an-Meier curve of the tine to
the first AIDS-defining event or death, ADE as we call it.
You can see the nunber of events here; 88 on ddC, 84 on
saquinavir and only 51. This is highly statistically
significant by the log rank and, indeed, there is separation
of the curves.
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[Slide.]

Here are the statistics on it and you can see
that, using a Cox regression, we have about a 50 percent
decline, or 49 percent decline, in the risk of progression
to AIDS or death. The two nonot herapy arns were not
statistically different but, if we conpare the conbi nation
to saqui navir, as opposed to conparing it to ddC, that
conpari son was al so significant.

[Slide.]

Here we see survival by itself; in other words,
time to death. A simlar analysis; Kaplan-Mier. Again,

t he nunber of events were fewer on conbination. Eleven
patients died. This, again, was highly statistically
significant.

[Slide.]

Here we can see the risk reduction down to 0.32.
Simlarly, if we conpare to saquinavir, also risk reduction.
But the two nonot herapies are simlar and cannot be
differenti ated.

[Slide.]

So, for the clinical endpoints of the study, we
could say that there is a 49 percent decline with
conbi nati on over ddC, decline in the progression to Al DS or
death. Wth death alone, it was even nore dramatic with a
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68 percent decline. That is a relative risk of 0.32.

[Slide.]

This reiterates that, to a certain extent. In
addi tional anal yses that have not been shown here, we | ooked
at how much of the treatnment effect--in other words, the 49
percent decline in progression to AIDS or death--could be
expl ained by the surrogate markers and, using the surrogate
mar kers, both of them RNA and CD4, on treatnent,
treat nent -i nduced changes, that woul d explain 61 percent of
t he anal ysi s.

[Slide.]

Here is the study team Actually, Dr. Haubrich
was a nenber of the study team and nmade sone of these
presentations. Additional nenbers that we thank very mnuch
for providing us with this study.

Now we will go on to Dr. Mke MIler with the RMS
statistical analysis.

Statistical Analyses of the NV14256

DR MLLER Good norning. M nane is M ke
MIller. | amgoing to summarize for you the statistical
anal yses that were done on these data.

[Slide.]

The overall objective of the analysis was first to

determ ne or investigate whether there is prognostic val ue
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in continued RNA neasurenent, and this prognostic val ue
needs to be denonstrated above and beyond the known
prognosti c val ue baseli ne.

W want to, in addition to that, quantify or
characterize the strength of this prognostic val ue or
relationship, and that will then tend to support the
conti nued use of the assessnent for patient nmanagenent.

[Slide.]

The study sanple is described as before with the
three treatnment groups fromthe 256 study. The inportant
thing to remenber here is that, in this study, there were
prot ocol -speci fied regular nmeasurenents of RNA and CD4. W
started with 970 patients. This worked its way down to
926Epatients in the anal ysis.

Patients were omtted or dropped out fromthe
anal ysi s because their RNA or CD4 readi ngs were not present.
So we got, certainly, nost of the patients.

[Slide.]

VWhat | want to do now is go through, briefly,
what, exactly, was done in the analysis and to give you an
idea or a flavor of the calculations but not to get into any
great detail about these.

What we did was identify subgroups of the total
patient sanple; nanely, at week 4, week 8, week 16, patients
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who had survived ADE-free through that particul ar study
week. For each of these patients who had survived ADE-free,
we defined the last RNA and the | ast CD4 assessnents at each
study week.

These | ast assessnents were as cl ose as possible
to the given study week. Wenever an assessnent was m ssing
at a given study week, we carried forward the previous
assessnent as long as it was not a baseline assessnent.

[Slide.]

So we are really interested here in | ooking at the
time-to-progression of an ADE. W |ook at the risk of an
ADE as a function of certain independent variables in this
study, both the baseline RNA and CD4 assessnents and al so
this last RNA and CD4 assessnents.

The primary anal ysis was pooled, all three groups
together but stratified by the three treatnent groups. W
al so had, in the subm ssion, separate anal yses for each
treat nent group

[Slide.]

In this pooled analysis, we used the Cox
proportional hazards nodel because this was a nodel that
allows us to look at the joint effects of all four of those
i ndependent variables on the risk of progression at each of

the study weeks. It allowed us to decide or discern whether
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the | ast RNA assessnent had prognostic value after taking
into account the baseline assessnents and the other
assessnent .

The Kapl an-Meier plots and other life tables that
were presented were presented for description, to help us
understand what is going on. All of the RNA assessnent were
| og-transfornmed. We nmake reference particularly to the
change from baseline which is the | og base 10 of the ratio
of the last to the baseline RNA. This is used to help
isolate the effect of the | ast RNA assessnent.

[Slide.]

Certain assunptions had to be checked in order to
lend credibility to the nodel that was eventual | y used.
These exploratory analyses; there is a lot of work that
needs to be done. W need to check the assunption of
proportional hazards. GCenerally, that assunption was not
dramatically violated across the board. There were
occasional violations of proportional hazards, but they were
i solated and they did not alter the concl usions.

We noted that, anong those four variables, there
were sonme strong rel ati onshi ps anongst the i ndependent
vari ables and this would contribute to nulticolinearity
whi ch neans it nakes it even nore difficult to isolate the

effect of one variable given the others.
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We | ooked at, in the conbi ned nodel, whether or
not, let's say, the last, or the change from baseli ne RNA
assessnment, whether that effect really depended on the
treatnent group. So we had to check treatnment group by
covariate interactions.

Again, for the early study weeks, the early
cohorts, we did not see any striking or dramatic effect of
the treatnment groups allows us to nmake statenents about al
three treatnent groups conbined. W did, however, see sone
treatment-group effects for the later study weeks.

We noted that the Cox nodel generally is a linear
nodel in the covariates. W even checked departures from
l[inearity. Again, here, we found really no neani ngful
departures fromlinearity.

[Slide.]

So, to restate the objectives nore specifically,
internms of the nodels that we have set up, for each of
t hose study-week cohorts, we are going to do a separate
anal ysis to establish the prognostic value of the continued
measur enent; week 4, week 8, week 16 and so on. |Is there
any evidence of a relationship between that |ast RNA val ue
and the risk of progression after adjusting for the other
factors.

This will be the statistical significance part.
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As we heard before, we have to be cautious about an
exploratory or retrospective study. Because of the nature
of this analysis, there are going to be many repeated

anal yses. There are going to be a |lot of p-values, a |lot of
statistically significant clains.

W just want to say that we did not adjust for
mul ti pl e conpari sons. That m ght have been sonmewhat
difficult. But we feel that the strength of the
rel ati onshi ps, the consistency of the rel ationships and the
direction of the relationships lend credibility to the whol e
set of results.

Finally, we want to capture the effect size. Wat
was the size of the effect of the | ast RNA assessnent after
adjusting for all that. |Is there anything left, anything
meani ngful left, after we adjust for baseline. So we are
going to present sonething regarding clinical significance.

[Slide.]

So here are all of the cohorts that were used
going fromweek 4 through week 64. Basically, what you have
here are the nunber of patients--for exanple, at week 16,
there, there were 290 patients in the saquinavir group who
had actually survived ADE-free through week 16.

We then followed those patients and it turned out

that 60 of those patients subsequently devel oped an ADE
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sonetinme during the follow up. So that is what those
nunbers represent.

As a patient had an ADE at a particular tine
point, that patient was dropped out of subsequent cohorts.
You m ght wonder why the nunbers at week 4 are sonewhat
lower. You would think that they should be the highest of
all. 1Indeed, they would have been except many of the
patients did not have their first RNA or CD4 neasurenent
until after week 4, and so they didn't appear in the week-4
anal ysi s.

[Slide.]

VWhat | would like to do nowis just give you sone
basi ¢ descriptions of the effects using the
time-to-progression. These are just descriptive statistics.
We pick a particular group, the ddC group. W pick a
particular time period, starting fromstudy week 16 and then
nmoving forward. These are weeks after week 16. Wat we did
here was sinply divide that group up into equal thirds
according to the baseline RNA, just to see what effect there
m ght be.

So, roughly speaking, you can think of this group
as a group that started out with about 10,000 copies per m.
This group started out with about 100, 000 copies per ni.

This group started out with about a mllion copies per m.
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As you can see, there is quite a separation here in those
gr oups.

Let's take a | ook at the sane thing where we are
doi ng now, instead of the baseline RNA the |ast RNA
assessnment here. It is not the sane three groups, but we
are ordering the patients according to the |ast RNA
assessnent. Roughly speaking, you can think of 10, 000,
100,000, a mllion, although things have shifted down a bit.
By week 16, there has been sone treatnment-induced reduction
i n RNA

Again, we see that there is quite a spread or
quite a large difference in those three groups. But, as we
have heard earlier, we have to be very cautious about this.
We are not going to be claimng that this is, in fact, the
effect of the | ast RNA because much of this separation is
probably caused by the baseline, by the baseline RNA

In order to, at |east descriptively, isolate the
uni que contribution, the unique addition, due to the |ast
RNA assessnent, let's go to the third slide.

[Slide.]

W see that now what we have done is that we have
ordered the groups, the ddC group, according to the change
from baseline, just according to the change from baseli ne.

We see the separation is not as striking, or not as
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dramatic. In fact, we see that we only get separation
really fromthe |l ast group. You m ght characterize this as
t he high-risk group

Thi s range of change from baselines includes zero,
which is really no change from baseline, and, actually,
there are many patients who actually increased. This is
probably a fair representation of the effect of change at
basel i ne al t hough, even here, we have to caution you that we
have not yet fully adjusted for the baseline and, also, the
ot her vari abl es.

So we still have to do sone nore statistica
anal ysis, although this is somewhat suggestive of the
results that we got. | illustrate this for week 16 for ddC
There are many other plots like this for the cohorts for the
groups and the groups conbi ned.

[Slide.]

What we have nowis a slide with a |ot of
information. But it is a lot of inportant information. The
reason that we present this slide inits present formis to
really show you that we are | ooking at the repeated
measur enent of RNA at each of these various study weeks.
Separate Cox nodels were fit for each of these study-week
cohorts.

For each Cox nobdel, we have included the baseli ne.
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W included the change from baseline. W included baseline
CD4. W included the change frombaseline in CD4. Wat we
want you to sinply note here is that, for each of these
study weeks, we were able to denonstrate the statisti cal
significance of the change from baseline in the presence in
all of the other factors.

This is of primary inportance. The statistical
significance was quite striking. The coefficients,

t hensel ves, just please notice that they are in the right
direction, nanely that, for exanple, being positive here for
the change in baseline neans that if | have a

treat ment-induced reduction in RNA, | should then see a
correspondi ng reduction in the risk of progression.

Simlarly, if I have a treatnent-induced increase
in CD4 because that is negative, that should also give ne a
reduction in the risk of progression.

[Slide.]

So here are study weeks 4, 8, 16, 24, 32. W even
go on to study week 40 through study week 64. W see the
sanme kinds of results through study week 40 but then we
begin to | ose the statistical significance of the change
frombaseline in RNA and we hypot hesi ze that that is due,
perhaps, to the fact that actually the nunbers of clinical

endpoi nts out here are not enough to really support this
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nodel .

| should also nention that the claimthat we
really make here is that we noted at weeks 32 and 40, the
conbi nation therapy group really shouldn't included in the
statistical significance of the prognostic value of the
change from basel i ne because there weren't enough ADES in
that to conbination therapy ddC pl us saqui navir.

So, really, for only weeks 32 and 40 can we say
that the prognostic value, statistically at least, is
supported in the two nonot herapy groups.

[Slide.]

So, to sumarize the statistical case, for study
weeks 4, 8, 16 and 24, in the conbi ned-groups nodel, we see
that the risk of the first ADE decreased in all three groups
with a decrease in the last RNA.  This was after adjusting
for all of the other vari ables.

We are able to see, in weeks 32 and 40, a sim/lar
result except we can only state that for the nonot herapy
groups. Finally, we don't see a statistically significant
decrease in the risk beyond week 40. As | said before, we
think that is probably due to the |ack of events for this
particul ar nodel .

What | would like to do next is attenpt to
characterize what the clinical significance of this is and
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really focus in, perhaps, on the actual effect size that was
esti mat ed.

[Slide.]

Let's focus on week 16, for exanple. Here we have
the four--this was just one of those boxes that you saw from
the previous slides. W are focussing on this particular
coefficient, the change from baseline, statistically
significant. Wat does this nean for this particular study?

It was the case that, after you elimnated the few
patients that dropped out because they had their first ADE
prior to week 16, that, for baseline RNA and basel i ne CD4,
all three groups were about the sane in baseline RNA and
baseline CD4 at week 16.

So that neans that any differences that were
present in those three groups in terns of their subsequent
ri sk of progression perhaps woul d be associated with
basel i ne RNA and basel i ne CD4.

Let's see what that is.

[Slide.]

It turns out that, for the saquinavir group, there
was really just a tiny--and tenth of a
| og--treatnment-induced reduction in the RNA by week 16, from
baseline. There was a sonewhat |arger reduction, about 0.4

| ogs for the ddC group and even a sonewhat | arger,
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approximately 0.6, reduction in the conbination therapy
group.

| f you put those reductions into that Cox nodel
and focus on the change from baseline term just due to the
change frombaseline term what is the reduction in risk of
progressi on when conpared to patients who had no change from
basel i ne.

This particular columm gives the answer, that you
really multiply the risk by 0.92 for this small reduction
therefore resulting in about an 8 percent reduction. So
this small decline in RNA yields about an 8 percent
reduction. This nmediumsized decline yields about a
20Eper cent reducti on.

Finally, in the conbination-therapy group, the
group that perfornmed the best, this half-1og reduction
yi el ded about a 30 percent reduction in risk. That is the
val ue that we are tal king about, | guess. Relating the
statistical nodel to estimtes of reduction, we can see
differences here and we, then, can say that there is
evidence fromthis nodeling that this could be a very usefu
exercise and certainly suggestive of being able to nonitor
anticipated risk reductions as a function of the change from
basel i ne.

[Slide.]
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VWhat | would like to do very briefly is go through
and just, in a very descriptive way, give you an idea of the
range of all of the covariates, the ranges fromlow to high
of all of the covariates, and give you an idea of the range
of risk that was encountered in this study.

VWhat we did first was we elimnated a very | ow
risk group so that we didn't artificially inflate the risk
factors. W basically used the early groups. | amagoing to
focus on study week 16 here for this descriptive analysis.
Al we did, really, was that for each of the patients, we
put all of the patients together into one big group after
elimnating the | ow baseline RNA patients, and we cal cul ated
a nunber for these patients.

This nunber canme froma Cox nodel. It is a matter
of their baseline and | ast RNA assessnents and CD4
assessnents, plugging theminto a fornmula and comng up with
a risk index for these patients.

[Slide.]

We, then, sinply ranked the patients according to
risk index and then sinply fornmed several groups in the
order of the risk index.

[Slide.]

Then what we did, in order to directly estimate
t he change in hazard or the risk of an ADE in each of those
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risk groups, | went to a particular nodel which allowed ne
to directly calculate the hazard ratio and actually directly
test the assunption of proportional hazards. The hazards
were proportional in this context.

We al so estimated, for each of these groups, the
mean val ues of each of these independent variables, to kind
of give you an idea of a profile and an associ ated ri sk.

[Slide.]

So what we have is this table of the seven risk
gr oups. This first group is the reference group.

Everyt hing woul d be conpared to this particular group. You
can think of this group as sort of healthy-profile group.
Basically, in ternms of logs, it is kind of hard to read; it
i s about 60,000 copies per nm baseline.

This represents a reduction down to 10, 000 copies
per mM, and simlar sorts of things for the CD4. Then
everything is conpared to that. Notice that the hazard
ratios go up to two tinmes. The next group is really a
doubling of the hazard, doubling of the risk. It stays
fairly low and then it begins to increase dramatically and
can get into the worst profile, the nost unhealthy profile,
of a high baseline, very |ow change, sim/lar kinds of things
for the CD4, to up to 19.

Here we are saying it is not just the change from
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basel ine. The change from baseline, we established, is
inmportant. It does add value in addition to all these
others. But all of themcan be used to see the effect of
progression to ADE.

[Slide.]

Here is a plot of this change, going fromthe
lowrisk group all the way to the high-risk group to give
you an idea of an approximately 1.8 |og spread for the |ast
RNA | evel s and the corresponding increase in the risk. This
really gives you an idea of the range of risks that we are
dealing with and the range of |ast RNA | evels.

But the last RNAis really like a marker for al
of these things. CD4 is varying. Baseline is varying.

[Slide.]

So, really, in conclusion, for this particular
study, we were able to show an association, a strong
association, | think, with progression to AIDS and the | ast
RNA assessnment. This association was denonstrated after
adjusting for the other variables in the study.

We are also able to show that the anmount of
reduction attributed to the change from baseline is
reasonable. It is useful and can be used potentially for
pati ent managenent.

Thank you very nuch.
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Clinical Conclusions from The Data Analysis

MR NELSON:

[Slide.]

DR. SALGO Now, | would like to sunmarize a
l[ittle bit to bring this back to the clinical relevance of
these findings and the focus of this neeting. As I
mentioned earlier, this study was done a few years ago. W
had a range of baseline RNA. They were in the range of
5El ogs. The treatments that were avail abl e, saquinavir plus
ddC, within the study all owed about a 0.6 I og drop from
basel i ne, the changes from baseline that had been the focus,
or on of the focuses, of Dr. MIler's presentation.

So we have to keep in mnd that the concl usions of
this study are really within the framework that were
possible within the study; in other words, within the range
of baseline values and within the range of change from
basel i ne val ues.

However, those |imted declines, 0.6 logs, did
afford to denonstrate the superiority of conbination over
nmonot her apy and al so showed that both the baseline and the
on-treatnent viral load is inportant in assessing the
subsequent risk of progression to an Al DS-defining event.

So we have to keep in mnd that this is within the

context of the ranges seen in the study.
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[Slide.]
First of all, it was clearly denonstrated that
baseline, of course, is very, very inportant. | think that

this is an assunption nmade prior to conmng to this neeting.
Basically, within the context of the study--in other words,
within the range of values of the study--those at the | ow
end with |l ess than 10,000 copi es at baseline or who achieved
a drop to |l ess than 10, 0000--again, the low end for this
study--had the | owest progression to AIDS of patients in the
study. So that is sort of the lowrisk group.

Any increase in the baseline, but certainly any
increase in the change from baseline or |ast value, had a
dramatic increase in the risk of progression to an
Al DS- def i ni ng event.

[Slide.]

| ndeed, this increase, the nore you got up, it
appeared to be an exponential, led to about a 19-fold
increase in the risk conparing the lower risk groups within
the patient population to the higher-risk groups. A change
frombaseline is a little bit nore than 0.5, about 0.58 or
0.6, on the conbination group at week 16 and led to a
30Epercent decline in risk to progression to an ADE.

[Slide.]

So this particular analysis within the context of
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the study showed continued prognostic val ue of serial
measurenents on the effect of antiretroviral therapy, so on
treatnment effects. | think that this is inportant in terns
of the clinical utility for patient nanagenent.

| point out that once we | eave this study and cone
back to where we are now historically with HV treatnent,
the current treatnent guidelines, as Al ex Wsol owski
menti oned, we have the HHS gui delines and the neeting that
the FDA had | ast July about therapy and surrogate narkers.

Basically, two things have energed; first of all,
that new tripl e-conbi nation therapies, especially in naive
patients, or those with low viral |oad, are able to achieve
suppression of viral |oad nmuch greater than was seen in this
study and, indeed, can get below the |evel of
guantification, below 400, in a substantial proportion of
patients.

So | think what we are saying here is the
treatnment effect--in other words, the change from
baseline--is much greater than was seen in this study and,
therefore, would be expected to be a nore inportant variable
in the serial neasurenent of prognosis for that patient.

| ndeed, such profound viral suppression would be
expected to result in even further decreases in risk of

progression to an ADE.
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[Slide.]

Thus, we feel that these data support the claim
the proposed claim for the Anplicor H'V nonitoring test
which is to nonitor the effects of antiretroviral therapy
and for the managenent of HI V-infected patients by these
tests. | think, clearly, this study showed the prognostic
val ue of serial nmeasurenents for nonitoring patients.

| think after the break we w |l hear a further
description of another study, the CCTG70 study, that was a
part of the phase IV commtnents of RM5. The reason that
that is not included in the package is sinply because an
interimanalysis is just recently avail able and that is what
wll be presented. However, it is part of an ongoi ng
conmmi t ment .

Thank you very nuch.

DR. HOLLINGER: Dr. Dayton?

DR. DAYTON: | wanted to ask a coupl e of
questions. This wasn't a setup. This is just a
straightforward question but | need sone of your slides.

Let me see if | can go back to them | need to go back to
the statistician's slides.

[Slide.]

In this particular slide, if |I renmenber right, you
are saying that for a 0.13 |l og decrease in the RNA
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rati o--was that |ast to baseline?

DR MLLER  Yes.

DR. DAYTON: You are getting an 8 percent drop in
t he hazards; right. Gkay? And then, for a 0.3 log, or
alnmost 0.4 log, it is a 20 percent drop and then a
30Epercent drop when you go up to 0.5 log. Wat | would
li ke you, as a statistician, to point out because | don't
understand--in doing this, you have conpared saquinavir to
ddC, to saquinavir plus ddC, basically three different arns
of the study; right?

DR. MLLER Right.

DR. DAYTON: But | understand that you get
different hazard ratios wth different studies; right? They
are not totally proportional. You get different hazard
rati os for saquinavir and ddC. The three different arns
have three different hazard ratios, don't they? So are you
conparing apples with oranges?

DR MLLER Al | really did here with a
conbi ned- groups nodel, | took that coefficient of the Cox
nmodel and sinply--the conbi ned-groups nodel neaning al
t hree groups conbi ned together. | took the correspondi ng
coefficient which was, | think, 0.6 for the change from
basel i ne which was estimted the same for all three groups.

But then I nultiplied it by just the realized nean
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reduction, nore as an illustration than anything el se,
showi ng a | ow reduction versus a higher reduction. And that
is all | did.

DR. DAYTON: Let me ask, in this case, here, we
have two | evel s which are below the variability range and
one at the mninmumvariability range. |Is this data here
sonet hi ng on which you woul d base a clai msaying we could
take a subset of patients and make a prediction that is
useful to them or is this just illustrative data.

DR MLLER This was illustrative of how one
m ght use this result. Here | was sinply trying to relate
t he abstract Cox nodel coefficient to sonething that woul d
be sonmewhat nore neani ngf ul

But those changes were changes in the nean,
changes in the average. | wasn't speaking to an individual
patient there.

DR. DAYTON. Ckay; so this would be illustrative
data. Let ne go on to another side of it on which | had
anot her question. You may want to stay up there. It is
hard dealing with sonebody el se's slide.

[Slide.]

| believe this is just a tabular formof this;
right?

DR. MLLER That's right.
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t hose?

DR

DR

T %3 3 3 3

DAYTON:

M LLER

DAYTON:

M LLER

DAYTON:

M LLER

DAYTON:

M LLER

| ow point there. It

5. sonet hi ng.

DR

DR

DAYTON:

M LLER

[Slide.]

that is good.

ri ght here?

DR M LLER

ratio.

DR
DR
DR
DR
DR

DAYTON:

M LLER

DAYTON:

M LLER

DAYTON:

That is risk ratio on the botton?
No; that is the |last RNA

Okay; that is actually an RNA
That's right.

| can't read those nunbers. What are

That is 10,000 copies there.
This is partial |ogs?

No; that should be, like, 4.0 as the

is about 4.0. Then it goes up to

Her e.

Yes.

And then this is 6.0.

Yes; approxi mately.

So it isreally only a 2-10g range.
1. 8-10g range.

That has not been clear to me, but

Then this was the overall risk hazard i ndex,

That's right. That is the hazard

DR. DAYTON: And that 19-fold change takes into
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account everything, CD4, baseline, |last and everyt hing.

DR. MLLER Yes; it does.

DR. DAYTON: What was the part of this that is
just due to sequential RNA neasurenents, because that is the
nunber that is central to the claimhere?

DR MLLER | don't know that | actually
estimated that. | think I would just say that the baseline
RNA was probably the nost inportant and then second was the
change frombaseline, if | had to rank that. | didn't
actually separate those hazard ratios out in that particular
sl i de.

DR. DAYTON: What is absolutely central to the
claimhere, for a managenent claim is how nuch of this
ratio is due to sequential RNA neasurenents of sone sort.
For instance, if this change of 19-fold, if 18 of it is due
to baseline plus CD4--this would include CD4 and changes in
CD4; right?

DR MLLER  Yes.

DR. DAYTON: If 18 of it or 19 of it is due to
t hose nunbers, what that nmeans is, and maybe it is
significant, but the small change that is due specifically
to the sequential RNA neasurenents is statistically
significant but clinically irrelevant.

So can you give us a hard nunber on exactly what
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the contribution would be? That would come out of one of
your relative hazard ratios, wouldn't it, at some point?
DR MLLER It actually cones out of a previous
slide. Here we go. That was not the intention of that
particular slide to actually--the intention of that slide

was to really give the range for all covariates. Let nme go

back

[Slide.]

This is the unique contribution to the change from
baseline fromthe Cox nodel. It is statistically

significant and the size of this coefficient and the
direction of the coefficient--it is not as large as the
baseline RNA, certainly. Size is not necessarily a good
indicator. You have to multiply by sonmething in order to
get a sense.

But we are not talking about, really, a trivial
effect here. But this is the slide that establishes that
there is a unique contribution to the change from baseline
after having taken these into account.

[Slide.]

This, then, relates that to being able to discern
or say 8 percent risk for a | ow change to 30 percent
reduction for a reasonably high change. That is com ng
directly fromthe unique contribution to--
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DR. DAYTON. Just so | can get nore of a feel for
this. | appreciate your answer because it really is
focussing on the central question. Translate this 0.6
nunmber to ne for what that says to the physician. ay; you
see a ten-fold drop in your RNA and now you tell the
pati ent - -

DR. MLLER You see a ten-fold drop. That is one
log. You multiply that by 1, and then you take the negative
exponential of that and that is the hazard ratio, predicted
hazard ratio, conpared to patients who didn't drop at all.
DAYTON: And the answer is?

MLLER What is e to the -0.6?

DAYTON: Ckay; if it hard to cal cul ate.

T 3 3 3

MLLER No; it is e to the -0.6.

DR. DAYTON. Paul, will you point that out in your
tal k, because we don't need to do that now | think that is
really a central question to the claimwhich is why |
focussed on it.

DR MLLER | think it is basically here, is that
separati on

DR. SALGO If | could just address that froma
clinical perspective and not try to quantitate the
coefficient which, honestly, | don't understand. But in

terms of the change from baseline that was seen--in other
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wor ds, focussing only on the treatnent-induced change from
baseline, the best armfor this study showed a 0.6 |og drop
from basel i ne, change from basel i ne.

That was associated with a 50 percent decline in
progression to Al DS-defining event conpared to the control
arns that had nmuch small er change from baseline, so a
di fference between those two arnms of about 0.5. Actually,
that is quite simlar to the effect that we see here which
is looking at the 0.6 log drop affords a 30 percent decline
in this particular analysis which is not conparing the arns
but only within the arm

So I think that the way | see the clinical
i nportance of this, even though the changes from baseline
that were seen during the study were relatively small by
today's standards, they had a profound inpact on the
clinical progression to AlDS.

DR. HOLLINGER: Could I ask a question. | don't
want to get into the issues right now, but | just need sone
i nformati on about the testing. These were done on EDTA,
ACD, heparin seruns? What kind of plasnas were they--not
serum but what kind of plasmas were they? That is the
first question.

DR. SALGO As | recall, they were EDTA. This was

all done prospectively. It as planned using the Roche
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system of prototype by Labcor and | believe the validation
has been done.

Does anyone want to speak nore on that?

DR, HOLLINGER But it was EDTA pl asna?

DR. SALGO | think it was EDTA

DR. HOLLI NGER. How many | aboratories performned
t he assay during these tines?

DR. SALGO This was one centralized | aboratory.

DR. HOLLINGER: So it had a centralized
| aboratory. Was it done in batch?

DR. SALGO Yes; it was done in batch. Thi s
study was done prospectively primarily to get saqui navir
approved, so we did not know, at that tinme, the variability
of these assays, et cetera. | think, subsequent to that, it
has becone clear that some of those issues--for exanple,
batching--are a little less inportant than we had
anti ci pat ed.

For, for this particular study, it was centralized
lab and it was batched.

DR. HOLLINGER That is inportant because many
sanples are done real tinme in the real world. W need to
understand that because it nmakes a difference in | ooking at
dat a.

The other issue is with the Anplicor, in a single
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| aboratory, what is ability, at a 90 percent power, to
detect a five-fold difference in the assay. This is
critical because nost of these assays--1 think it is

i nportant to point out--nobst PCR assays can probably only
detect a five-fold difference, naybe a three-fold in sone

ci rcunst ances by doi ng batch testing, one |aboratory, and so
on.

But | think you are really stretching it and what
is really pushed is to detect a five-fold difference at a 90
percent power. |If that is the case, and these are starting
at 100, 000, that neans that they could probably detect the
di fference between 20,000 and 100, 000, over tinme, but my
not be able to significantly detect a difference of 100, 000
down to 60,000 or sonething of that nature.

That is inportant here in the issues here when you
| ook at these |og changes, | think. So naybe soneone from
Roche m ght be able to also tell us what is that ability to
detect the difference.

DR. SALGO If | could, perhaps, address sone
clinical aspects and then, perhaps, Dr. John Sninsky coul d
address sone of the issues about the variability of the
assay.

First of all, we have to keep in mnd that, in

this particular study, we are |ooking at group data. So the
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0.6 log drop is not a 0.6 log drop in one individual. It is
an average of many, many patients. So, obviously, that has
a certain confidence interval

Now, | think, as was clearly denonstrated in | ast
July's FDA advi sory neeting on surrogate narkers, the
variability of the assay includes the variability of the
assessnment and, also, patient variability. But, generally,
a change of greater than half a log is considered to be a
real change in an individual basis.

So here we see a drop of 0.6 log, et cetera, that
IS on a group basis so we have nuch nore power there.

John, would you like to add to that fromthe
perspective of the assay?

DR. SNI NSKY: The question is a good one. W have
to di stinguish between the data that was accumul ated in the
subm tted application and then the data that is out in the
field. Obviously, the data out in the field is, for those
of you who attended the July FDA neeting, nuch, nuch greater
than the data that is in the application, itself.

Let nme use as an exanple, in Marchner's summary in
t he Hanmburg neeting recently where he | ooked across ei ght
clinical trials in the ACTG and | ooked at nultiple assays,
pertinent to this neeting are the Roche Anplicor results.

He concluded that, for clinical benefit, it required a
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assay.

So | think that the experience in the real world
is that the standard deviations are such that 0.5 | og
changes could be discerned. So | think it is inportant to
both I ook at this data which is 0.589, approximtely 0.6,
relative to real field experience.

Does that answer your question, Bl aine?

DR. HOLLI NGER:  Yes. Thank you.

DR. MATHEWS: To try and understand what is going
on after week 40 where the prognostic val ue of sequenti al
measurenents is | ess apparent, could you tell us what
percentage of the patients in those latter risk sets were on
blinded therapy at the latter parts of the study?

DR. SALGO As you recall, the nedian duration of
t herapy was approximately a year. So we are conming to the
end of that tine period. However, the duration of follow
up, the nmedian was about a year and a half. So patients
were foll owed.

| think, basically, as | understand and Dr. Ml ler
can give sone nore specific answers, that the major
reason--the hypot hesis of why we are | osing power at those
subsequent weeks is sinply because of the whol e cohort of

patients, fewer and fewer events happened at that tail end
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of the period. That is the length of time we foll owed
peopl e and that was the duration of the study.

So, as fewer and fewer events, especially in the
nost effective treatnent group, of course you | ose power.

DR. MATHEWS: | think nost of the anal yses that
you presented were stratified by original treatnent
assignnment, intention-to-treat. |If treatnents were
changing, particularly as people went off blinded therapy,
you woul d have sone confounding with the marker changes with
treat nent changes al so.

DR. SALGO Basically, nost of the time that they
were getting their RNA nmeasures, they were on treatnent
except if they had had an interruption or sonething |ike
that. The clinical followup period, it is true that they
could have been on other treatnments. However, at that tine,
1994, 1995, there were limted other options avail abl e.

So we think that that had a limted inpact and,
thus, we were able to see the clinical differences even

t hough they may have been on different therapy subsequent to

t hat .
M ke, do you want to add anythi ng about the | ast--
DR MLLER  No.
DR. BOYLE: Quick question. The regressions that
you generated will have a classification function, can have
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a classification function. One of the things that would be
very helpful to us to know is what proportion of cases is
correctly classified with the baseline information only and
what is the inprovenment in the classification by the

addi tion of the change scores.

Can you tell us anything about that?

DR. MLLER | know what you are referring to.

did not do that analysis so | wouldn't have that information
for you now. | think that analysis would probably end up to
give a favorable result given the strength of the results
that we had in the regression. But | don't have that for
you.

DR. HOLLINGER: | amgoing to ask the FDA to give
the summary and critique and then we will conme back to any
questions here unl ess soneone has sonme questions they would
like to ask specifically right now about the data that was
pr esent ed.

This will be by Dr. Paul Flyer.

FDA Summary and Critique

[Slide.]

DR. FLYER: | am Paul Flyer. | amfrom CDER  The
reason that | will presenting the FDA statistical analysis
i's because of ny previous involvenent with this trial.

had reviewed the saquinavir application for traditional
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approval a little over a year ago and | have received sone
statistical support from CBER from Drs. Lachenbruch and
Wang.

[Slide.]

| will quickly go through the review of the study
desi gn and the outcones. W have seen a |ot of that
already. | will try to highlight the conpany anal yses that
| found nost interesting and persuasive and talk a little
bit about the analyses that | found a little bit of |ess
i nterest.

| will also present sone additional anal yses which
| think will clarify sone of the questions that we just were
going over. | think it is inportant to keep stressing that
these data are historically a little bit different than what
we woul d be seeing today, but | still think we can nake
valid assessnents of the utility of using the assay based on
t hese dat a.

| will get into sonme of the inplications of this
particular data in terns of the conclusions that we are
debating at the nonent as | go on

[Slide.]

So, as discussed, this is a random zed,
double-blind trial with ZVD experienced subjects, CD450 to

300. We had seen the data once previously for accel erated
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approval where we | ooked at prinmarily short-term CD4
changes. At the tine, we were placing | ess enphasis on HV
RNA. Then the data cane in once again for traditional
approval based upon Al DS progression.

| think, as has nentioned before, we are
concentrating on overall patterns in the data, consistency
rather than test the significance since these are al
post - hoc anal yses that are quite exploratory in nature. But
| still think that we can gl ean the associations fromthese
dat a.

[Slide.]

Just to reiterate the patient assignments. There
was, actually, a fourth armin this trial but it was
di scontinued early due to lack of efficacy. There were
roughly 100 patients random zed to that arm relatively
short duration of follow up, so it has been excluded from
t hese anal yses.

| amconfortable with that approach. W can al so
see that roughly a quarter of subjects experienced a
clinical event on trial wth noticeably fewer in the
conbi nati on saqui navir/ddC arm But you al so can note that
one-sixth of the patients were not followed until either
adm nistrative closure of the study or until an event had

occurred.
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| have sone analyses with that. They tend to have
somewhat worse CD4 response, the subjects that dropped out.
H 'V RNA di d not change too nmuch from baseline for these
subjects, but | didn't notice any differences anong the
treatment arnms with respect to characteristics of the
subj ects droppi ng out.

Since there is also rough balance in terns of the
nunbers across the arns--so we are |osing sone of the
subj ects who, perhaps, didn't respond as well to treatnent,
but it doesn't appear that it is so dramatic that it would
affect the conclusions we can reach fromthe study.

[Slide.]

We have seen this before. This is Kaplan-Meier
curve for the tinme-to-clinical-event. The yellowish armis
t he conbi nation therapy and the two nonot herapi es are bel ow.
They | ook quite conparable. You can also see that the
overall risk reduction is fairly substantial but the risk,
itself, is not that high

So out approaching a year, it is roughly 10,
15Epercent of the subjects have had an event. So we are
seeing relatively large relative drops on a relatively | ow
underlying risk

[Slide.]

So the conpany has presented analyses in the first
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part of their presentation on the treatnent effect
expl ai ned. Then we got into the Cox nodels, the assessnent
of response to therapies, what it is sort of called in the
subm ssion. Lastly, they tal ked about a risk score. | wll
be focussing primarily on the assessnent of response to

t her apy.

| have not been a big fan of the treatnent effect
expl ai ned, especially for this particular application. W
don't have a real good handle on sort of what proportion the
vari ance expl ained |l eads to an acceptable surrogate. It
probably depends a |lot on the particul ar application.

We woul d accept a | ower percentage in a very
severe di sease like this whereas a higher proportion
expl ai ned, or even perfect dissociation, would be required
in other situations. Also | think as the applicant has
shown, even in a situation where there is no real treatnent
effect--essentially the saquinavir nonotherapy--you can
still have a good predictive value fromthe assay results,
so | think that those anal yses on surrogacy are interesting
but they are not really key to what we are doi ng today.

Simlarly, the risk score is based upon nodel s,
the nore conplicated nodels of pool ed anal yses over arns. |
wi |l be discussing some of the limtations of those nodels.

It is inportant to keep in mnd the adage that all nodels
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are wong but sone are useful

| think, for this particular situation, the risk
score i s based upon nodels that, perhaps, are not conpletely
appropriate and it is really just a repackaging of the
anal yses that | amcalling the assessnent of response to
therapy. So | don't think it is giving new information. It
is just trying to provide sone additional descriptive
i nformation.

But | have sone slightly different ways of
presenting the results of the trial which maybe will hel p.
Finally, the risk scores we have di scussed sort of obscures
what is going on with just the change in HV RNA because it
is an anmal gamati on of both baseline neasurenents and the
change in CD4 and H V RNA

So |l will only be enphasizing the assessnent of
response to therapy as we discussed earlier. W |ooked at
baseline HV RNA, CD4 at baseline and then the relative

changes and that this was done at weeks 4, 8, 16, 24 et

cetera.

[Slide.]

As the applicant nentioned, there are sone issues
with proportionality. | agree with their assessnent that,
in fact, | don't think they really interfered dramatically

with our interpretation of the results. But there are

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



at

enough departures from proportionality that | think the
nodel s are sonewhat suspect.

| think they are quite useful and interesting for
summari zing the data, but | think as we get into it, you
will see that, in fact, maybe we don't want to rely on the
nmodel s for making precise predictions but they are useful,
think, in summarizing some of the aggregate patterns that we
are seeing.

In particular, | think it is the differences that
they noticed in the response by treatnent arm

[Slide.]

So | will talk about sone of the statistical
nmet hods and the problens, what the Cox nodels are show ng,
try to get into the internal consistency of the results and
then we can talk a little bit |ater about what woul d one
need in order to generalize the study results in a very
preci se way as opposed to just finding associations in this
particul ar study.

[Slide.]

This is an exerpt fromthe subm ssion fromthe
applicant. This is the Cox nodel. So what we are seeing
here is that for those subjects who made it to 16Eweeks or
to 24 weeks, in the nodel that only includes baseline HV

RNA and the change in H'V RNA, when you fit separately for
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each treatnent arm

The ot her nodel s that were produced by the
applicant said essentially that the nodel -1inking change in
H V RNA at baseline, the coefficients are the sane across
the three arns. That is an assunption which | think that
this particular table, and that the applicant has indicated
before, may not be conpletely true.

So this is al so another way of summarizing. For
exanpl e, the 3 suggests that there is a reduction in risk at
about a factor of 3 in a 1-1og change from baseline for
saqui navir nonot herapy but that it is actually only 1.7 for
t he conbi nation therapy.

So it raises the concern that if you need to know
a person's particular treatnment in order to know what is
their risk reduction associated with a 1-1og change, this is
somewhat problematic. But | think as we go on, it is nore
of an issue with the particular nodels they fit rather than

with the assay itself.

W w il see that the changes that are going into
the nodel are fairly different for each treatnment arm nore
pronounced effects in armversus less in another. One
aspect of the nonproportionality is that changes, for
exanple, going from1l to 2 logs are not necessarily the sane
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as going fromO to 1.

So if you fit nodels based upon sort of an
aggregate of data for each armbut they are covering a
different range of changes, you coul d, perhaps, expect to
see different nodel paraneters even though the assay is
still behaving in a good fashion.

Wth these nodels, you want to sinplify things.
You say it is a sinple linear relationship, that 1-1og
changes are the sane regardl ess of where they occur. It is
difficult to expect that that would be the case, but, froma

nodel i ng standpoint, it is very useful for summarizing the

dat a.
| think we will see this in a later slide.
[Slide.]
What | will do nowis go through sone of the
anal yses that we conducted to further illustrate what are

t he ranges of changes in the data, what are the inplications
on the nodels they fit. So we wll look at first the
di stribution of changes from baseli ne.

This will actually bear upon the variability in

the assay as well. W can see where that half a | og
variability is comng from W wll |ook at the proportion
of subjects bel ow 400 which where, | think, we are | ooking

now for effective therapies to be--see if these data really
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have nmuch to tell us about that, |ook at the subjects who
have had a half-a-1og reduction that is naintai ned over the
course of the trial which is beyond the Ilimts of
variability of the assay.

Then we will look at the relationship between the
clinical events and the baseline H 'V RNA and the change. |
will try to plot it sinmultaneously so that we can see how
these things are working in a joint sense.

[Slide.]

This is the distribution of the changes by
treatnent arm You can see for the saquinavir nonotherapy,
which is the white line, nost of the values are in the range
of negative 1-1og change to positive 1-1o0g.

There is a slight shifting with ddC nonot herapy to
the left. It is no longer centered at zero and, with the
conbi nation therapy, it is centered a little bit nore to the
left. These are the changes at week 16. | have focussed on
t hat .

For historical reasons, we tend to | ook at the
short-term changes and see, well, what do they tell us about
the clinical events later on. This is sonewhat how we woul d
want to see patients, perhaps, evaluated with respect to
their treatnent.

You start treatnment. A couple of nonths |ater,
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you check to see how they are doing. So is this going to be
predictive. | think the rest of the results are consistent
with this, but I tend to find this to be nost useful

Qut here, we had a nunber of changes that were
actually mssing. On the order of 15 to 20 percent of the
week 16 values weren't present. So, if we |ook at
saqui navir nonot herapy at 16 weeks, the changes are on the
order of the negative-1to 1 log. What | have also done is
gone out further into the data, about a year, and | ooked at
the visit-to-visit change for the sane subject.

At that point, |I think with these treatnents, we
are in a very stable situation. There, the standard
deviation was a quarter of alog. So if it is any change of
over half alog, it is outside of two standard devi ati ons.
So those, | think we could conclude, are real changes.

Smal | er changes coul d al so be real but anything
over a half, we can be very confortable, is a real change in
the underlying H'V RNA for an individual subject.

[Slide.]

So, as | think as nmentioned, for historical
reasons, these particular therapies achieved very | ow
proportions of subjects bel ow 400 which suggests that the
utility of the study for telling us about what is the

clinical outcone of subjects with very pronounced
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suppression, this study cannot really provide us information
on that.

[Slide.]

Lesser changes, in terns of a half a | og,
sustai ned reduction. So the first tinme a patient cones back
up over the half-a-1og change from baseline or they are
within a half a log, starts at about 50 percent for
conbi nation and rel atively quickly goes dowmn to a fairly | ow
proportion of patients over tinme are having a sustained
hal f - a-1 og change.

Thi s suggests that the anal yses, as you go out
further using progressive subsets, you are al nost back into
the situation where you are not having treatnent-driven HV
RNA, you are al nost back into a natural-history node. Once
you get past 28 weeks, 36 weeks, very few patients are still
benefitting fromtheir initial therapy.

[Slide.]

It is just sonething to keep in mnd as we
consider the applicant's analyses. This drives honme what we
al ready know, that baseline is inportant. |If you start out
at 100, 000 copies, you have a fairly low risk of devel opi ng
a clinical event; 10 percent on saqui navir nonot herapy,

S5Eper cent on combi nation therapy.

You are seeing nmuch nore pronounced risks of
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progression for subjects who start at over a half a log. So
now what we want to knowis if you throw on top of this a
measurenent made after this initial baseline neasurenent,
does that give us additional prognostic val ue.

[Slide.]

This is alittle unfortunate the red is not
showi ng up that well. But what we are showi ng here is |
have broken out the subjects by their baseline value. The
red line are those subjects who started out over 100, 000.
The white line are those that started out at |ess than
100, 000.

There is a red dot there that suggests that there
is afairly high probability of having an event if your
basel i ne was m ssing and you started out at 100, 000, that
those are subjects who tended to have a worse prognosis.

If you start at |less than 100,000, and your 16
weeks was m ssing, things aren't too bad. | amjust doing
this so that all the subjects are represented in the data.
A lot of a applicant's anal yses excluded various patients
who were m ssing so we didn't know what happened to their
clinical outcone.

They have al so excl uded subjects who are | ess than
25,000. | have tried to use all the subjects who were

random zed to these three arns. So the pattern shows that
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for--this is your actual value, not the change, at 16 weeks.
This says that, at 16 weeks, if your value is higher, so

| ess than 10,000 woul d be the best prognosis, going up to
over 200,000. That is the worst place to be, 16 weeks

i ndependent of baseli ne.

The actual baseline isn't too predictive for nost
subj ects. You want to know where you are at 16 weeks, which
gi ves you nost of the prognostic value according to this
graph, except for this one group. 50,000 to 100, 000 at
16Eweeks, it is worse if you started at 100, 000 versus
starting at |ess than 100, 000.

| have interpreted this to nmean that you are
catching people on the way back up again at 16 weeks. |If,
at 16 weeks, you started at |ess than 100, 000, you are
probably not going to get that nuch worse as therapy wears
off. But in the group that was 50 to 100,000 at 16 weeks,
but started over 100,000, it is very bad to be going up in
terms of your H V RNA copy nunber at 16 weeks, that these
patients are probably headed back to baseline which is not
very good in ternms of their prognosis.

We had very little data on subjects who started
out at |ess than 100,000 who were, then, over 200, 000 at
16Eweeks. So | chose not to even put their data up there

because it is only eight subjects.
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[Slide.]

This is another way of breaking out the
applicant's anal yses. The dashed |ines are subjects who
started out at over 100,000. The solid Iines are those who
started out at |less than 100,000. | have broken it down
based upon their change at 16 weeks from baseline; |ess than
half a log, half a lot to three-quarters of a | og and over
three-quarters of a |og.

Then | 1 ooked at their prognosis over tinme, what
is their clinical outcone. So this is a standard
Kapl an- Mei er curve just broken out into six subgroups. The
group that has the worst outcone is blue line. They start
at over 100,000 and they had essentially no treatnment effect
at 16Eweeks.

Their HV RNA is within a half a log. They are
much worse than everyone else. The other two dashed |ines
represent subjects who also started over 100,000 but this
group had a half-a-log to three-quarters-of-log drop at
16Eweeks. Then the red dashed line is those who had greater
than a three-quarters-of-a-1og drop.

So we see a progression; start out at over 100, 000
which is where nost of the events occurred. The bigger your
drop, the better your outcone. The three solid lines are in

the sane sort of order. It is better to have a higher drop
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But there is a fairly lowrisk associated with having an
outcone so that we don't see that nuch separation

So this is the particular graph that | have been
usi ng whi ch best describes what is going on in ternms of the
underlying risks and the risk reductions associated with the
various changes in H'V RNA

You al so note here that 1| amonly going up to
three-quarters of alog. It is difficult to use these data
t o suggest what m ght be happening to subjects with a bigger
drop. | think it will be consistent with this but these
data don't really tell us sort of howis the relationship
goi ng to change.

Can you say that sort of going fromthree-quarters
of a log to one-and-three-quarters to two-and-three-quarters
that you wll see the sanme sort of progression? W don't
know. You could have a conpression. You could have
exponential grow h.

These data don't tell us. But what they do tel
us is that there is a pretty strong associ ati on between the
changes seen at 16 weeks and where you are eventual ly going
to end up and that it does contribute over know ng just
t heir baseline val ue.

[Slide.]

That is essentially ny sunmmary, that we have seen
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that the changes in H'V RNA copies are associated with
eventual clinical outcone. W still have sonme questions
remai ni ng regardi ng the precise relationship and, as was
cited earlier, there is a lot nore work that needs to be
done.

| think we are just beginning to |l earn how to use
t hese assays to predict what is going to be happening to
particul ar patients.

Thank you. Any questions before | step down?

DR. HOLLI NGER: Thank you. W have sone tine.
The reason | was trying to find out what we could or could
not do is because we have an agenda and sone peopl e cone
specifically for things that are presented at a specific
tine.

| think what we are going to do is we are going to
go ahead and take our break now. It is now 9:50. W wll
break until 10:15 and then we wll start wth the open

public hearing at that tine.

[ Break. ]
Open Public Hearing
DR. SMALLWOOD: For the open public hearing
session, | have been notified of three individuals that wll

be speaking during this tinme. |[If there is anyone that woul d
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like to speak during the open public hearing and has not
contacted ne, would you please | et ne know before we begin
at this point.

If not, then we wll proceed wth those
i ndi vidual s that I have knowl edge of. | would ask that
everyone try, as close as possible, to remain within the
time frane that has been allotted to you so that we may
continue with our agenda as printed.

Thank you very nuch.

DR. HOLLI NGER: Thank you, Dr. Snal | wood.

The first speaker in the open session is Dr.

Ri chard Haubrich fromthe University of California, San
Di ego.

DR HAUBRICH: | would like to thank the commttee
for the opportunity to present this data here today which
hope will be interesting and, hopefully, relevant to the
topi ¢ under di scussi on.

[Slide.]

H 'V RNA is now the standard of care for nmanagi ng,
initiating therapy and mani pul ating that therapy for
patients treated in the clinics. It has been well shown
that a single HV RNA neasurenent is an independent
prognostic factor of the tine to clinical disease

progressi on and deat h.
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In addition, as presented earlier this norning and
in several published studies, treatnent-induced reductions
in HV RNA are well correlated with reduction in clinical
pr ogressi on.

| illustrate with one introductory slide here sone
data published in the Annals of Internal Medicine just a
coupl e of nonths ago showi ng that patients treated with
nucl eosi de therapies, if they had a reduction in RNA of at
| east 0.39 logs, they were less likely to have clinical
di sease progression across the spectrum of baseline RNA
conpared to patients that failed to have reduction in RNA
suggesting that treatnent-induced reductions have clinical
rel evance.

[Slide.]

However, none of the studies to date have used H V
RNA nonitoring in a clinical setting to initiate and
mani pul ate antiretroviral therapy. It was with that idea in
m nd that Allen McCutchan and the California collaborative
treatment group initiated CCTG570.

[Slide.]

The results | amgoing to present to you are the
results of an interimanalysis that was preplanned after
approximately 1,200 patient nonths of follow up. The

necessity for an interimanalysis in this study was brought
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about by the extrene pressure in the clinical setting to use
HV RNAs in all patients.

[Slide.]

Qur hypothesis for the study was as follows. W
felt that high levels of HV RNA are bad and that the goal
of antiretroviral therapy is to maximally reduce RNA for as
|l ong as possible. W felt that, by nonitoring HV RNA, we
should be able to inprove the antiretrovirals that are
sel ected and switched by the primary providers.

This should result in better suppression of RNA
and that better suppression eventually would translate into
clinical outcone. The California collaborative treatnent
group, which is a collection of four centers with two
additional centers for this study, did not have the
resources to performa clinical-endpoint study so we used an
i nterimendpoi nt of RNA suppression for the study.

[Slide.]

The primary objectives of our study, then, were to
examne the utility of nonitoring plasma HHV RNA, in this
case using the Roche Anplicor test, as a neans of adjusting
antiretroviral therapy with the goal of nmaximl suppression
of HV RNA and viral | oad.

W, in addition, wanted to show that suppression

of viral load would translate into a better CD4 cel
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response.

[Slide.]

This slide, which | apologize is difficult to see,
is the overall study design. Patients at baseline were
random zed in a prospective fashion to two clinica
strategies of treatnent nonitoring. At baseline, we
stratified by CH4, less than or greater than 50, and |ess
than or greater than 12 nonths of prior therapy.

Patients, then, were randomy assigned to
nmonitoring using intensive H 'V RNA nonitoring where RNA and
CD4 were neasured and fed back every two nonths as well as
interimtinme points and predom nantly CD4 nonitoring where
H V RNA and CD4 were neasured every two nonths.

But the CD4s were fed back. The RNAs were fed
back only at baseline and twi ce during the 12-nonth
foll owup period. Based on this nonitoring, antiretroviral
therapy was initiated and patients were nonitored during
therapy with CD4 and RNA

| f there was evidence of deterioration based on
t hese markers or clinical changes, then a treatnment swtch
was initiated. W spent a lot of attention to capturing the
rational for treatnment switches during this study although
that data has not yet been anal yzed since this was an

i nteri manal ysis.
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If a switch was made, then the patient was rapidly
reeval uated by repeats of CD4 and RNA in this group and
predom nantly CD4 in this group, and the new treatnent was
indicated again if an appropriate reduction in RNA was not
achi eved.

We did not have strict requirenments for which
drugs should be used in this trial. Any antiretroviral that
was avail able through an I ND or for approved process was
used in this study by the patients and the providers. W
had no limtations on what drug or what conbinations could
be used.

W did, at the start of the study, nake
recommendati ons on what was the significant change in HV
RNA and CD4 based on data that was available at the tine.
To summarize briefly, we felt that a 0.5-10g change in HYV
RNA shoul d be nore than woul d be expected from day-to-day
variation and test variation.

And so if that change was seen, that would be a
meani ngf ul change to hel p gui de the physician in therapy.

[Slide.]

The entry criteria are shown here. W had
patients with less than 500 T-cells with a good prognosis
expected to live at least 12 nonths. Inportantly, patients

had to have antiretroviral swtch options to enter into this
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study because if they had no possible swi tches, obviously
nmoni t ori ng woul d not hel p you.

Patients had to have neasurabl e RNA of at | east
5,000 copies on entry to this study.

[Slide.]

The clinical evaluations are as shown here. The
patients were seen at |east every two nonths or nore often
i f deenmed necessary by their providers. At visits, we
carefully captured the antiretroviral reginmen the patient
was on. \What we call the baseline reginen is the reginen
the patient is on at the time of starting the study.

Since all patients in the study had positive HV
RNAs at baseline, it would be presuned that they would
undergo a treatnment switch close to the tinme of initiating
this study.

In addition, we carefully captured the rational
for antiretroviral changes and Al DS-defining clinical events
al t hough we did not have power to show differences in those.
As | nmentioned, H'V RNA was neasured in real tinme in both
groups, but fed back only twice yearly and at baseline in
t he CD4-nonitored group

[Slide.]

The primary endpoint for this study is the area
about the change frombaseline in HV RNA and CD4. W felt
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that an integrated area would be nore informative than a

si npl e change from baseline since it would accommpdat e and
account for all of the RNA values that were avail abl e during
t he study.

[Slide.]

The area about the change from baseline is sinply
cal cul ated by plotting the change from baseline and
calculating the area using sinple geonetry. Even a
non-statistician could do it.

[Slide.]

These are the considerations at the begi nning of
the trial for our sanple size which was 200 patients. In
addition to the 200 patients, we random zed the study 1.5:1
to RNA-nonitored versus CD4-nonitored groups in an attenpt
to encourage patients to enroll in the study.

The data here is froman early ACTG study in which
they had approximately a 0.4-10g decrease in RNA wth tine
giving them 2.4 copy nonths of RNA over a six-nonth period.
We postulated that if our two groups, the RNA-nonitored and
the CD4-nonitored group, had a difference at each tine point
of 0.25 logs, shown in this band down here, then the area
di fference woul d be enough to be able to detect a
statistical significance at the 0.05 level with 80 percent

power .
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If, in fact, there was a bigger difference between
the two groups, as shown by this bar down here representing
a 0.5-log difference at all tine points, we would have nore
power to detect a difference in the study or we woul d be
able to account for a higher standard devi ation of our
nmeasur ement .

[Slide.]

Since the HV RNA with tinme curve can be very
different for patients and may be very different dependi ng
on when you | ook at them we had to carefully consider which
patients to include in the analysis. This exanple here of a
patient who had an initial reduction in HV RNA that was
| ost eventually typifies what happens in patients that are
not conpletely suppressed with RNA and they have a reduction
that eventually fails.

So if you | ooked at this patient and included
data--let's say this patient was censored at this tine point
because he had only had two nonths on study--you m ght get a
very different answer than if this patient had been foll owed
for the full six nonths.

In order to maxim ze the nunber of patients
included in the interimanalysis and mnimze this effect of
the different-shaped curve of HV RNA with tine, we included
people in the interimanalysis if they had at |east four
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nmont hs of follow up and censored the val ues at ei ght nonths.

So our analytic subpopulation is slightly |ess
than the total population in the study.

[Slide.]

We did both a weighted and unwei ghted anal ysi s
which was a T-test. Fortunately, there are no Cox nodels to
di gest here. The weighting factors account for the
followup time and for the nunber of RNA or CD4 values in
t he cal cul ation of the area.

[Slide.]

This shows enrollnent into the study. W started
accruing patients in May of '96. W had hoped to enroll in
si x nmonths. However, the popularity and availability of HV
RNA made the study a little bit difficult to accrue to and
we finally finished our enrollnent of 204 patients in July
of '97.

[Slide.]

Thi s now shows you the baseline characteristics
for patients in this trial, referred to as the CD4 and RNA
groups. The groups were well matched in gender, age and by
random zed strata with |l ess than or greater than 50 cells
and |l ess than or greater than 12 nonths of prior therapy.

The groups were also matched in ternms of race and

ethnicity and in ternms of the clinic to which they were
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random zed.

[Slide.]

The baseline CD4 count for this popul ation was
approxi mately 140 and was bal anced between the two groups.
The baseline HV RNA was 4.7 | og copies and was essentially
i dentical between the two groups.

[Slide.]

As | nmentioned, the patients in the analytic
subpopul ation that had at |east four nonths of follow up to
be included in the analysis are the ones that are anal yzed
here. | won't show you the full baseline characteristics
for that population but to tell you that the two groups were
wel | - bal anced as can be seen here as an exanple with the CH
and RNA basel i ne val ues.

[Slide.]

Thi s shows you now t he nonths of prior
antiretroviral therapy in our cohort. This was an
extensively pre-treated popul ation of patients. Prior
antiretrovirals had been received for an average of 16 to 18
months in this population, with many of the patients having
at |l east six nonths of prior 3TC therapy.

Qoviously, this is inportant in predicting the
clinical response to newreginmens in a heavily pre-treated
popul ation. There were only a total of 20 patients who were
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conpl etely therapy-naive and al t hough the prior nonths of
protease inhibitors on nedian was zero, 20 to 30 percent of
patients had had sone protease experience although
relatively few nonths.

Thi s now breaks down the groups by their baseline
regimen. This is the one prior to entry when a baseline RNA
viral |oad was achieved. Inportantly here, there was a
slight inbalance in the two groups in the percentage of
patients that had protease inhibitors.

As can be seen here, there were slightly nore
patients in the RNA group than the CD4 group that had prior
protease inhibitor therapy. Since these are our best drugs,
it is well know that a prior protease inhibitor wll danpen
your response to a new protease inhibitor. This represents,
we think, a conservative bias between the sanples favoring
the CD4 group.

As | nentioned, nost of the patients had prior 3TC
and, at the tine of baseline, about half the patients were
on nucl eosi de, nostly nucl eosi de dual therapy.

[Slide.]

This show you nowin a formthat is difficult to
see the 33 different baseline antiretroviral regi nens that
were present in our 204 patients and represents the broad

range of therapies that are being used in these academ c
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medi cal centers.

There were 20 percent of the patients that were on
therapy at the tine of baseline although half of those had
had prior therapy and nost of the patients were AZT 3TC or
DAT 3TC conbi nation nucl eosi des. These regi nens here
represent a variety of protease inhibitors.

[Slide.]

This shows the tine to premature study
termnation. In general, there were about seven patients,
shown in the line in red here, in the CD4 group who stopped
study early right at the baseline. After that, the two
curves track approximately parallelly.

The difference between these by the | og-rank
statistic was 0. 06.

[Slide.]

For this study to be able to show a difference
between nonitoring strategies, there has to be a change in
RNA and CD4 to show a difference between the groups. Wat |
am showi ng here is the change frombaseline in HV RNA with
time at each study nonth for the entire population. Each
red dot here represents an individual patient at that
particular time point.

As you can see, the nunber of points dimnish as

time accrues. Inportantly, there is a very broad range of
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change from baseline in H 'V RNA extending from al nost a
3-1og reduction to sone patients that had a 1-1o0g increase
in HV RNA representing, now, the effect of the nore potent
t herapies that are available in 1997.

[Slide.]

This shows a simlar curve fromthe change in
baseline and CD4 cell count. Again, there is a broad range
of individual patient changes in CD4 cells with an average
si x nonths of about 60 cells or so increase from baseline
and an overall trend towards increase in CD4 with tine.

[Slide.]

This is the representation of the primary analysis
for this study. The two groups, RNA and CD4, are shown.
Each i ndividual color bar represents the area about the
change from baseline for an individual patient. The nunbers
on top represent the nean value for the two different
gr oups.

Overall, the CD4-nonitored group had 2.63 | og-10
copy nonths during the six-nonth period. That is equival ent
to a reduction in RNA from baseline fromapproxi mately 4.4
| ogs.

In contrast, the RNA-nonitored group had an
overall 5.26 |o0g-10 copy nonths of H 'V RNA equivalent to
approximately 0.88 | og reduction at each tine point.
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[Slide.]

The statistical analysis of this data either using
the weighting statistical nethod or with a sinple t-test was
statistically significant at |less than the 0.01 |evel.

[Slide.]

Thi s now shows the CD4 changes in the study.

Agai n, each bar represents an area about the change from
baseline in CD4 cell count for an individual patient from
the CD4 versus the RNA-nonitored group. Overall, there was
a 222 CD4 cell-nmonth increase in the CD4 group and 264 in
crease in the RNA group

[Slide.]

However, because of bigger variances in the CD4
area neasurenent, these changes, although in the right
direction, were not statistically significant.

[Slide.]

What | plot here is an anal ysis show ng the
cal cul ated area about the change from baseline for patients
t hat have achieved followups of at least 4, 6, 8, 10 and 12
nmont hs as shown here. The white line represents patients in
the CD4 group. The black line is patients in the
RNA- noni t ored group.

What you can see is an expected di vergence of the

curves of H'V RNA area about the change from baseline that
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woul d be expected if a consistent difference between RNA and
CD4 nonitoring were seen in this study, because sinply

mul ti plying by greater lengths of tinme would tend to nake

t hese diverge.

| nportantly, though, we see that up to nonth 8,
there is no difference in the CD4 areas. However, at nonths
10 and 12, these curves begin to diverge and al though the
nunber of patients, which is approximately 40 and 20 at
months 10 and 12, are |low, the statistical conparison of
t hese approaches significance with a p-value of 0.07.

[Slide.]

Shown in a nore traditional fashion wth, again,
the red Iine which none of us can see, is the change from
baseline for each of the two nonitoring strategies. RNA s
shown down here. This is the RNA-nonitored group with
approximately 0.8 to 0.9 reduction. The CD4 group, | can
barely make out right about here with about a 0.4 reduction.

The sane is seen for C4 cell count. Up to about
ei ght nonths, these lines are essentially parallel. They
begin to diverge at nonths 10 and 12, shown here, and at
month 10 even though the nunbers drop, this achieves at
| east borderline significance wth a p value of 0.02.

[Slide.]

We al so exam ned the proportion of the patients
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t hat achi eved an undetectable H V RNA as defined here by
| ess than 400 copies by the Anplicor nethod at each tine
point for patients followed up to the given nonths shown
her e.

What you can see is, using RNA-nonitoring
strategy, about 40 percent of the patients achieved
undet ectable H V RNA conpared to about 20 percent of
patients in the CD4-nmonitored group. As you can see, here
is the nunber of patients at each tine point. This attained
a p-value of less than 0.05 up to nonth 8 and was not
significant at the later nonths, possibly because of | ower
nunbers.

[Slide.]

Per haps equally as inpressive was a cal cul ati on of
the proportion of the total tine that a patient spent
undet ectabl e during the trial. You can see for the CD
group, 11 percent of the tinme was spent undetectable versus
21 percent for the RNA-nonitored group with a highly
statistically significant p-val ue.

[Slide.]

So, in sumary, then, we have shown that patients
random zed to a strategy of intensive H 'V RNA nonitoring had
significantly greater mean suppression of viral |oad as

assessed by area about the change from baseline in RNA t han
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those who were in a strategy predom nantly nonitored by CD4.

Now, remenber here, these patients had at | east
two values of RNA in the first year as well as baseline
value. The average reduction of H V RNA, using the
monitoring strategy with RNA, was al nost one |og, at 0.88
| ogs, conpared to a 0.44 log reduction in the CD4 group.

[Slide.]

The proportion of patients with undetectable RNA
fromnonths 2 to 8 and the proportion of tinme spent bel ow
the limt of detection was statistically significant in the
RNA- noni t ored group conpared to the CD4-nonitored and the
differences seen in Ch4 cell count approached significance
at later follow ups, again suggesting that there may be a
lag in CD4 responses.

[Slide.]

We woul d concl ude that a strategy of
antiretroviral therapy using intensive H'V RNA nonitoring
may i nprove the clinician's ability to select and mani pul ate
i ndi vidual reginmen decisions resulting in inproved
viral -1 oad suppression.

[Slide.]

Ther apy-i nduced di fferences of the magnitude seen
inthis trial, 0.44 |ogs, have been correlated with inproved

clinical outcone in published studies, as | have shown you
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in ny introductory slide, a 0.3 log reduction in RNA was
associated with a clinically neaningful difference. So we
think that this al so i nproves RNA suppression but should be
correlated wth clinical outcone.

Many people contributed to this work at our
centers in the CCTG particularly Dr. Alen MCutchan, ny
protocol co-chair and nentor, centers at USC, Santa C ara
Valley, U C Irvine and Harbor UCLA. The study was
sponsored by a consortium of sponsoring agenci es and
i ndustry including Roche Ml ecul ar Systens, the
Uni versity-wi de AIDS Research Task Force that funds the CCTG
as well as Gen-Probe and an unrestricted grant from Abbott
Phar maceuti cal s.

Thank you.

DR. HOLLINGER Dr. Haubrich, while you are there
again, was this done real tine?

DR. HAUBRI CH: The RNA val ues were done at a
central lab at UCSD in real tine for all the patients. |In
ot her words, those in the CD4 group, the RNA was run but not
fed back except for twice a year. So they were all done in
real time; correct.

DR, HOLLI NGER: Everything was done in real tine.
Ckay; good.

DR. STRONCEK: Was one device used to neasure the
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RNA in all the centers? Was a single device used to neasure
RNA in all these patients at all the centers and was that
the device that we are considering today?

DR. HAUBRICH: Correct. The RNAs were all run at
one single lab at UCSD. All the sanples were shipped to us.
The RNAs were run at the m crobiology |ab at UCSD using the
nost recent Anmplicor kit and were then sent out by our data
center so that physicians and patients got their val ues
w thin a two-week turnaround.

DR. HOLLI NGER. Were deci si ons made regardi ng what
was found regarding treatnent? |If a patient was negative
and becone positive, were there sone decisions nade based
upon the results--

DR HAUBRICH Correct. The whole intent of this
study was to use the RNA values in conjunction with the CH
and clinical paraneters to nmake decisions on antiretroviral
therapy. W haven't finished the analysis, but we collected
and carefully stratified 40 different reasons why a
treat nent decision m ght be made including changes in CM4,
clinical changes, changes in H V RNA

That analysis is under way but | can tell you
gl obally, just looking at all the reasons we coll ected,
about two-thirds of them the clinical listed that HV RNA

was a reason for indicating the antiretroviral swtch.
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DR. HOLLI NGER: Any ot her questions for Dr.
Haubrich? Thank you

The second person who asked to speak today is Dr.
Chernoff from Chiron Di agnosti cs.

MR. WESOLOWSKI : Excuse ne. This is Al ex
Wesol owski. | just wanted to clarify one of the points that
was raised about the test that was used. CCTG570 is using
the current and comercially avail able version 1.0 assay,
H V-1 nonitor test. That is the one that we have defined
for you today in our presentation.

DR. HOLLI NGER:  Thank you.

Dr. Chernoff?

DR. CHERNOFF: Good norning. | wanted to nake
sone very brief comments about assay perfornmance to
foll owup, actually, on sonme comments by Dr. Hollinger about
t hings which mght affect the quantification of viral | oad
in patients.

My cormments are directed, really, towards the
ef fect of genetic diversity on the results of assays used to
| ook at patient prognosis and nonitoring of therapy.

[Slide.]

Just briefly, as nost of you know, there is a
classification of HV into two maj or groups, the M group

whi ch consi sts of various subtypes which are defined by
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diversity in both envel ope and gag sequences, and an outlier
group, group O which is genetically very diverse and cl oser
to divergent isolates such as H V-2 and SIV.

These genetic subtypes or clades have worl dw de
geogr aphi c distribution.

[Slide.]

The subtypes have an evol vi ng geographic
distribution which is changing rapidly. As we have seen
from sequenci ng studi es done here and collected at the Los
Al anpos dat abase, nost of the infections in North America and
Eur ope have been of subtype B. But other subtypes are
rapidly spreading into the U S. and Europe and m xi ng
t hr oughout the worl d.

Clinically, we don't routinely subtype patients.
They require assays, either serol ogi c assays or other assays
such as gel shift, HVA or direct sequencing. This is rarely
done with the exception of epidem ologic studies. |n order
for H'V RNA quantification to be accurate, the tests that
moni tor them nust take into account in their probe design
the genetic diversity which has been defined by these
sequenci ng studi es.

[Slide.]

This is a map of the world froma recent
publication which showed, in 1990, the distribution of
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subtypes as we see in the U S. and in Europe, nostly B
subtype and then m xtures of the other subtypes throughout
the world. This is obviously very inportant in terns of
vacci ne design when one is attenpting to | ook for the
appropriate antigens to use in the context of H 'V vaccine
research.

Here in '96, we have the introduction of non-B
subtypes and this has been docunented by studies done by CDC
and others and a further m xing of the subtypes. The
generation of diversity is believed to be the response to
both the high nutation rates in HV as well|l as reconbination
events that occur and, therefore, we have what are called
genetic nosai cs where the parental strains have reconbi ned
and you have progeny whi ch have parts of envel ope or gag
w thin the sequence as defined. So we have a m xing for
reasons aside fromnutation

[Slide.]

This is a recent study which docunents the
i ntroduction of non-B subtypes in the U S It cones from
Katie Irwn and her coll eagues at CDC which were presented
i n Vancouver and just published this nmonth in JID. What
that group saw in an epidem ol ogi c study in the South Bronx
was that non-B subtypes were detected including patients who

had never travel ed outside the United States.
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It is not surprising to be non-B subtypes in
African patients or Asian patients who have mgrated to the
US., but this was one of the first studies to docunent that
residents of the U S. who presumably had sexual contact or
shared needles with people fromoutside the U S. were
actually infected with non-B subtypes.

[Slide.]

What does this nean? GCenetic diversity needs to
be accounted for in probe design. This is inportant for
conparing studies across international interventions in
terms of drug therapy trials in and outside the U S. The
prognostic value of the quantification is very tightly
associated with specific HV RNA | evel s as has been
descri bed by the MAC studies by Mellors and ot hers.

The changes in RNA sequence which can occur with
an individual may affect the efficiency of the anplification
reactions or the detection so that there may be changes in
guantification which are not related to changes in the
actual RNA value but in the assay's ability to detect it.

[Slide.]

The way one approaches the issue of genetic
diversity has to do with how one picks the probes that are
used in the particular assay. For branch DNA, we have

al i gned many RNA sequences for many different subtypes, and
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i solates, and we identify through conputer prograns
conserved sequences.

Then we select multiple probes. In many of the
assays, we have devel oped--this sonetinmes can range from 20
to 50 different probes which overlap regions within the
conserved areas. In the case of the HV test, we have used
the pole region. You make multiple probe sequences at each
site to accommpdate this sequence variation.

[Slide.]

One can formally validate the quantification of
t he various subtypes by making RNA transcripts in the
| aboratory, chemcally quantifying them and then | ooking at
how t he test behaves or performs with these RNA transcripts.
Thi s exanpl e shows that these various subtypes, A through E
equal |y quantify using independently quantified RNA
transcripts.

[Slide.]

One can also fornmally validate this with actua
clinical isolates and not just RNA nmade in the | aboratory.
These are isolates provided by John Mdscola's group and they
were quantified initially by the P24 determ nation. Then we
| ooked at the relative quantification using the actual assay
across these subtypes and we see equal quantification of

t hese genetically diverse subtypes.
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[Slide.]

So |l finally want to end with a clinical exanple.
This is a patient who was cared for in Bel giumwho had a
very low CD4 count--it is alittle hard to see--and an
initial viral load of close to half a mllion

This patient was treated with an ol der regi nen of
sequential therapy of AZT which resulted in a nodest
reduction in viral |oad down to about 63,000. Then 3TC was
enpirically added with a further reduction in viral load to
2300.

Now, the selection of these drugs is not in
keeping with the nodern practice of using triple therapy but
| show it mainly for an exanple of the differences in how
the assays nmay performw th genetically diverse subtypes.

In this particular individual, other assays were run.
Ampl i cor and NASBA were run. They were either bel ow the
detection threshold of the assays at around 400 copies or
just at the threshold.

It turned out that this particular individual had
a subtype H was fromCentral Africa and had cone to Bel gi um
for care. Again, this has to b placed in context. This
particul ar exanpl e does not describe the systematic
performance of the different assays with different subtypes.

It merely points out that with genetically
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di vergent isolates, you may get markedly different
guantification results and the change in quantification that
occurs with the initiation or change in therapies mght be
affected or interpreted differently depending on the assay
results.

So | think, in summary, genetic diversity has to
be | ooked at in the context of using these assays in diverse
popul ations and that this has been the subject for a | ot of
research. Roche, NASBA and Chiron have all pursued | ooking
at how these things affect quantification and inprovenents
i n probe design which wll, hopefully, take care of this
problemin the future.

Thank you.

DR. HOLLI NGER:  Thank you.

Any questions of Dr. Chernoff?

DR. NELSON: It was a very interesting and
i nportant presentation. Wuld you follow the data to
suggest that if an assay were |licensed as good for
monitoring or followng a patient's progress and naki ng
clinical decisions on an individual patient, or that it
should follow that, at least for the Anplicor 1.0 or any
ot her assay where there mght be differences with genetic
subtypes that the physician should know or test, determ ne
the patient's subtype as part of the clinical follow up of
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an indication patient?

DR. CHERNOFF: It is an inportant question.
think it really gets to the issue of if you see a patient
who has a particular clinical presentation, |ike has
advanced di sease or HI V-associ ated synptons or signs, has,
let's say, a low CD4 count, yet the RNA val ue seens to be
very discordant--in the particular exanple I showed, no RNA
detected, but the patient obviously was ill.

It brings up two issues. One is the patient has,
per haps, a very pathogenic virus which doesn't have a very
hi gh particle count, which is a possibility, or that there
is sonething wong with the test.

The reason | pointed that out is that people are
into the nunbers ganes right now. They depend very heavily
on the nunber and sonetines clinical judgnent is pushed to
the side. W hope that isn't the case. So, in those
particul ar individuals, one could | ook at the epidem ol ogi c
group they conme from are they sonebody who cane from Mal aw
or Centra Africa and there is very high likelihood that this
is going to be a non-B subtype or is it an individual who
has sonme nutations in the region where the prinmers are
di rected which reduces the efficiency of the anplification
reaction.

Routi ne subtyping of patients has not been done,
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al though HVA assays are available. Even the gel-shift
assays nmay not detect a subtype because of the energing
diversity and they have to keep changing the probes that are
used in those particul ar assays.

There are sone serotyping assays that are
avai l abl e but they are not particularly good at routinely
detecting the different subtypes. So I think one can
consider that or use different assays, but it does bring up
a clinical problemwhich needs to be resol ved.

| think there are new probe sets that are being
devel oped by the manufacturers which wll, hopefully, take
care of this issue.

DR. HOLLI NGER: Any ot her questions fromthe
commttee? John, did you have sonething you wanted to add?

DR. SNINSKY: | just wanted to nention that in our
advisory review in March of 1996, we presented data
concerning the subtypes in our package insert. |t speaks to
the issue of subtypes that woul d be contraindicated for the
exi sting assay.

As David nentioned, we, and others, have nmade a
concerted effort to build a global surveillance programto
identify isolates. |Indeed, we are in clinical trials
presently with an upgraded version of the existing test that

has greater subtype range in ternms of accuracy. It is a
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conpl ex puzzle that we are all dealing wth gl obally because
there is very little data in terns of how well the drugs
wor k on sonme of these subtypes, |et alone the diagnostics
for nonitoring them

DR. HOLLI NGER:  Thank you.

The next presentation is by M. Mchael Stocum
from O ganon Tekni ka.

MR. STOCUM Before |I begin nmy part, let nme also
say that Organon Tekni ka is actively working on inproved
primer sets for reactivity as well. | think, as Dr. Sninsky
pointed out, it is a very conplex, very involved process and
we are working on that, also.

[Slide.]

First of all, I would like to thank the advisory
panel and the FDA for allowng us to talk a little bit about
sone of our viral-load information that we have got. Today,
| amgoing to talk about the effect of sanple preparation on
H V-1 quantification and its relevance to nonitoring these
RNA [ evels in patients.

My presentation will be followed up by Dr.
Christine G nocchio showi ng sone patient therapy data. She
is fromNorth Shore University Hospital

[Slide.]

Just to namke sure everyone is on the sanme page, we

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

| ook at anplification testing as four different steps

i nvol ved with sanple lysis beginning to open up and rel ease
the nucleic acid. The isolation part, which I amgoing to
concentrate on in ny discussion, subsequent anplification
and then detection of the nucleic acid.

[Slide.]

In our nucleic-acid isolation, the aimof it is to
purify the sanple and renove any inhibitors to
anplification. That should allow also, the use of multiple
sanple matrices such as semnal fluid and others that m ght
traditionally inhibit anplification.

A secondary effect is that you concentrate the
nucleic acid. |If you can allow for a |larger vol une input,
you are able to generate a | arger anmount of nucleic acid
whi ch subsequently goes into anplification.

Lastly, you want to provide intact nucleic acid so
that you can, indeed, anplify it with an end result,
hopefully, of increased anplification efficiency.

[Slide.]

A study perfornmed at d axoWellconme in Marty St
Clair's lab | ooked at five patients who were on triple
t herapy that included a protease inhibitor. It is very
limted data at this point--again, it is five or six tinme
poi nts--but what it does suggest is that if you initially
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take a smaller input of 0.2 m, or 200 ntl, the possibility
of quantification is relatively limted in that you are just
above 50 percent for quantifiable results.

However, if you increase the volune on those
patients that were not quantifiable, the end result is a
much hi gher |evel of quantification. |In fact, we were able
to achi eve 82 percent of the sanples generating a
quantitative RNA result.

[Slide.]

Translating that information into sone nore
routine clinical work--1 apologize for the small figures,
but in order to get it all on the slide here--what we are
| ooking at is five different sets of asynptomatic patients.
Here in this first slide, we actually have a summary of ten
patients who are asynptomatic and holding at a rel atively
viral load of around 4.0 |ogs copy per input. That is our

first patient set.

The second patient set consisting of, | believe,
nine patients actually remains stable and belowthe limt of
guantification of this assay. Now, that is in contrast to
others who initially my have had a steady viral |oad but a
docunent ed clinical -event-caused dropping of the viral |oad

such as the initiation of drug therapy or the interruption
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of drug therapy where this spike is observed here which then
took the patient above that limt of quantification.

Non-conpliance with a drug regi nmen al so has an
adverse effect on their viral load wth a changing froma
st eady val ue down to a | ower val ue.

So, with these background points in mnd, | would
like to introduce Dr. Christine G nocchio, the director of
m crobi ol ogy at North Shore University Hospital to show sone
addi tional data on patient-therapy nmanagenent.

DR G NOCCH O Good norning. | would Iike,
briefly, to present data froma study conducted at the North
Shore University Hospital Center for Al DS Research and
Treat ment which assessed the clinical utility of measuring
viral-load | evel s bel ow the standard 400 to 500 copy cutoff.

By reducing the limt of detection to 100 copies
per m, using the NucliSens QI RNA assay, we hope to
determ ne whet her or not we could nore reliably predict
whi ch patients were at increased risk for therapy failure
and al so assess how nuch earlier we could predict therapy
failure which would then allow for a nore rapid change from
the failing regimen and finally provide an indication of a
viral -l1oad threshold goal that would hopefully predict a
sust ai ned response.

We nonitored sequentially HV-1 RNA levels in
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34Epatients enrolled in a protease inhibitor clinical-trial
study fromtine periods rangi ng anywhere fromb54 to 72
weeks. Fromthese 34 patients, we picked a subset of 24
patients that had, through the course of their therapy,
achieved viral -1 oad | evel s under 500 copies by the
conparator assay used in the clinical-trial study.

[Slide.]

This here is a sunmary of the data of the 178
speci nens that were tested in the conparative anal ysis using
the Nucli Sens assay with the lower limt of detection of
100Ecopi es. Both assays had positive results in 111 of the
speci nens. 27 were negative by the 500 lower |imt of
detection of the conparator assay, and al so negative at
100Ecopi es with Nucli Sens.

There were 18 specinmens negative by the conparison
assay but positive by the NucliSens in the range of 100 to
500 with an increased detection |evel of 10.11 percent.
There was an additional 22 specinens that were picked
positive by Nucli Sens, negative by the other assay, for an
i ncreased detection of 12.36 percent.

In total, there were 156 out of 178 specinens that
had correlative results for 87.64 percent. Wile the
absol ute nunbers were different, the overall patterns of
changes in response to antiretroviral therapy was highly
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significant with a p-value of |less than 0.0001.

It total, with the conparative assay with a cutoff
of 500 copies, 62.36 percent of the speci nens had detectable
H V-1 RNA levels. Using a lower |imt of detection of
100Ecopi es, we were then able to detect 84.83 percent
positive specinens.

Overall correlation of the patient response to
antiretroviral therapy was then | ooked at as far as what was
the clinical significance of being able to detect higher
| evel s of positive specinens using a lower |imt of
detection. The increased detection rate provided us with
the follow ng relevant clinical information.

[Slide.]

VWhat we found was that there were ten patients
wi th reduced but detectable H V-1 RNA | evel s between 100 and
500 copies that eventually had a sustained rebound in viral
load in 13 separate occasions. Earlier prediction of this
rebound, when you are sinply able to change the detection
[imt from500 to 100 copies in three patients, one nonth
sooner, four patients, two nonths, three patients, three
nmonths earlier, two patients, five nonths earlier and one
patient, six nonths earlier.

One of the patients had a sustained H V-1 RNA

| evel below the 100 copy for over 19 nonths duration.
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[Slide.]

Sone exanples of followng the trends in these
patients is shown on the next slides. Patient CP was
started initially on a protease inhibitor and one RTI, had
| evel s that went bel ow the 500 copy cutoff but not bel ow the
100, and then had a sustained rebound in viral |oad that was
not altered until the second RTI was added on to regi nen.

Again, here, the patient is undetectable below a
500-copy cutoff but never made it bel ow the 100 copy which
then, again, was predictive of a sustained rebound in viral
| oad.

[Slide.]

In patient JCS, again, there were two points where
t he patient went bel ow 500 and, in this one case, bel ow 100
copies but only for a one-nonth tine period. Again, a
sust ai ned rebound, significant in viral |oad that was then
reduced by the addition onto two RTIs to the protease
i nhi bitor.

Agai n, here, the patient only went down bel ow the
100 detectable copy level at one tinme point and then
rebounded to detectable | evels which were sustained. By
using a 500-copy cutoff of the conparator assay, the patient
was consi dered negative for over six nonths while we had

detectable H V-1 RNA | evel s.
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[Slide.]

Patient JCM was one of the patients that had an
exceptionally good response to the protease inhibitor in
conbi nation with one RTI and then when two RTIs were added
on in the second armof the study. What is significant
about this patient here is that what is the actual copy
nunber of this patient that is below the 100 | evel
det ecti on.

This is what we are |looking at now In trying to
get sone idea as to what the actual threshold is--perhaps it
is going to be eventually zero--but this will give us sone
nmore information as to why this patient appears to be a
responder.

The other point is that, in being able to neasure
Il evel s to a much | ower degree, you are also able to get a
better idea as to what is the slope and the response of the
patient. This nmay al so be an indication of what the
| ong-term prognosis is and response to different
antiretrovirals.

[Slide.]

So, in sumary, what we found was that failure to
reach sustained H V-1 RNA | evel s bel ow 100 copies per m was
suggestive of eventual failure and the ability to neasure

H V-1 RNA levels to a lower Iimt of 100 copies greatly
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enhances the ability to predict therapeutic response.

| think what we definitely need is accurate
viral -1 oad assays with detection |imts even bel ow 100
copi es which would be essential for nonitoring response to
antiretroviral therapy and to allow earlier intervention for
failing therapy.

Thank you.

DR, HOLLI NGER Questions fromthe commttee?

| noticed your |ast slide which shows a |ine going
across 100. Really, if that is your lower limt, it really
shoul d go bel ow that |ine because it suggests that you have
got a positive response at 100.

DR. G NOCCH O It is actually bel ow the 100.

DR. HOLLINGER It is really below, and what you

are saying is that you don't know where it is. It could be
zero.

DR G NOCCH O Exactly. It could be zero.

DR. HOLLINGER O it could be positive.

DR G NOCCH O  Right.

DR, HOLLINGER: But | think the point is well

t aken.

DR. NELSON: | guess you have studied
longitudinally for a long tinme a limted nunber of patients,
and there are still a |ot of questions as to what under 100
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or under 400--1 think the critical question is when people
fail froma level that is even zero, do they rebound as
quickly as if they were reboundi ng from 400.

There are sone data, | think, that suggest that,
at | east over the first three or four years of therapy, that
that is the case. |If that is true, then we still don't know
what it means if the level is 400 and the patient is
asynptomati c and doing well or 100 or even 10,000 or
undetectable with a | ower cutoff of 100.

So | think that there are still sone questions
that will need to be answered in terns of what an individual
| evel or response neans in terns of the prediction for that
patient or for a group of patients over the long term

DR GNOCCH O | think it is very inportant. W
just, right now, don't have that information because, in
general, the assays don't go to lower limts to detection
bel ow 100 copies. But this wll be inportant as we |earn
nore about response to antiretrovirals and being able to
assess, is the patient going to have a long-termresponse to
the therapy that the patient is currently on.

DR. HOLLINGER: Did you do proviral DNA on these
patients?

DR G NOCCCH O No, we didn't.

DR. HOLLINGER To see if there was any virus
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present? O did you do any cultures?

DR. GNOCCH O No. W didn't do cultures at this
poi nt .

DR. HOLLI NGER: Thank you very nuch.

| s there anyone el se during the open public
hearing that wants to speak to any of these issues? In that
case, | think Dr. Smallwod would |like to make a conment,
first of all, about the comnmttee and why it is sitting.

DR. SMALLWOOD: Before we proceed to the commttee
di scussion and recommendations, | would just like to advise
everyone here that the Center for Biologic Evaluation and
Research has a regulatory responsibility for certain nedica
devi ces which, according to their use and/or manufacture,
may be related to the m ssion and area of expertise found in
CBER

Wil e the product that is under discussion today
is an in vitro diagnostic, it has been reviewed by CBER and,
t hus, has been brought before this commttee. According to
21 CFR which is the Code of Federal Regulations, Part 800, a
PMA or premar ket approval application or 510(k) or a
substantially equi val ent product may be brought before a
nmedi cal devi ce panel

A nedi cal device panel may be asked to recomrend

approval of an application or provide advice or consult on
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specific issues of performance or |abel clainms. Today, the
Bl ood Products Advisory Committee will sit as a

medi cal - devi ce panel according to its charter to consider a
| abel i ng change submtted as a PMA suppl enent.

Accordingly, this panel, then, wll be asked
specific questions related to this supplenment for which it
will, hopefully, provide responses.

Thank you. Are there any questions concerning the
role of the panel at this point?

Presentation of Questions

DR. HOLLINGER | think we should put up the
questions, if you would, please.

DR. DAYTON: Let's see if we have better |uck
t oday.

[Slide.]

Nunmber one, should the FDA approve | abeling of the
Roche Anplicor Mnitor Test Kit as an aid in managenent of
patients on antiviral therapy for H V disease.

[Slide.]

Nunber two, if not, then what additional claim if
any, is appropriate for the Roche Anplicor Mnitor based on
the current subm ssion.

DR. HOLLI NGER:  Thank you.

Committee Discussion and Recommendations
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DR. HOLLINGER: As a commttee, then, let's deal
with the first question about should the FDA approve
| abeling of the Roche Anplicor Mnitor Test Kit in the
managenent of patients on antiviral therapy for H 'V disease.

DR. MATHEWS: Could | ask a question? 1In
answering this issue, is it the agency's intention that the
primary judgnment has to based on the clinical trials
submtted by the applicant or is the commttee allowed to
take into account the aggregate information that has been
presented in the packet that we have received and ot her
i nformati on presented today?

DR. SMALLWOOD: Dr. Tabor, do you want to respond?

DR. TABOR: | think, technically, we have to rely
on what is in the subm ssion. But we would |ike your
opi nion of the issue of managenent versus nonitoring versus
prognosis with regard to the data you have seen today.

DR. LI NDEN: Does FDA have specific criteria that
must be nmet to neet such a clain? Wen Dr. Dayton spoke
originally, he sort of inplied that was the case but those
criteria have not really been supplied to us.

DR. DAYTON: | may be overruled. | think, in
i nternal discussions, what we are |ooking for here is if
there is a reasonabl e subset or group of patients within a

reasonabl e set of paranmeters for which reasonabl e managenent
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can exi st based on a subm ssion, then you would, in a nost
narrow sense--you could give thema claimfor a very
narromy limted set of paraneters and you woul d expect to
see the enl argenent of that use based on the postmarketing
st udi es.

We don't have really hard and fast rules on this
particul ar issue as to whether you have to have a Rolls
Royce of nanagenent protocol such as a real swtching
therapy. | think the bottomline comes down to what the
commttee has discussed in the past which is, if you are a
physician and you are in the clinic, is there a situation in
whi ch you get these results and they are useful to you.

Does that answer your question?

DR. LINDEN: Yes; | think so. Thank you.

DR. STRONCEK: That confuses ne a little bit
because, as | am a transfusi on-nedi ci ne person and trained
in clinical oncology. M understanding of this situation is
that this product is approved and it is in the clinics and
it is available to any clinic that wants to use it.
Basically, once they buy it, they can use it for what they
want .

But if it is |abeled--Iabeling has marketing
inplications to ne. |If something is |abeled as a
di agnostic, that's one thing. But if we are going to | abel
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it to manage it, that neans the conpany can market as a
managenent tool. To nme, then, the data better be pretty
good. That is kind of a warranty claimon that |abel.

So I would not feel confortable voting for adding
sonet hing on the | abel of a product unless the data very
solidly backs it up unless, of course, this product would
ot herwi se be non-available to the patients. But, for
products available to the patient already, | think that data
has got to be pretty solid to change the |abeling.

DR. KHABBAZ: The difficulty that | have, although
| agree with you, is that we have a standard of care that
has been defined by the guidelines, the HHS gui deli nes,
that, in actuality, call for the use of nonitoring for
deci si ons for managenent.

| guess | sit here thinking, basically, what is
the i nportance of changing a label. W is it inportant to;
to the treating physician or the patient? The standard of
care has been defined by anot her body. Adding the |abel,

t he val ue? Maybe sonebody can clarify this. Wwo is it
benefitting?

DR. KADREE: | sort of have the same question
Per haps what mght help to clarify is what are we defining
as nonitoring versus managenent because | think there is a
very fuzzy line. | think if you are using a test to nonitor
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how a patient is doing, then you are using it in their
managenent. So | am not sure exactly what distinction we
are really trying to nake.

DR. HOLLINGER |, personally, don't have any
probl ens with approving the |abeling as an aid in the
managenent of patients on antiviral therapy or, as they have
it, in the thing which | would probably | eave out, by serial
measur enent, necessarily, whatever that neans, just to
monitor the effects of antiviral therapy during the course
of antiretroviral treatnent.

| think it is being used for that and | think it
has a real benefit in that. But there are sone issues |
have. | do not think they are at a | evel right now where
you can predict. This is all group data. You can't | ook at
an individual and say to that individual, "Because you have
this level, this is exactly what is going to happen to you."

You can say, as a group, this is what we expect.
But for the individual patient--we have the sanme probl em
with hepatitis Cin that we know certain patients that have
a certain level will not respond as a group. But there are
people in that group who are cured and there are other
groups which we say nost of these patients will have a
response. But there are people in there who will not have.

So, | have problens with that kind of an issue,
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particul arly when you say that there is a 30 percent,
reduction, for exanple, at 16 weeks. That is not a |ot.
That neans 30 percent will have a reduction, but there is
70Epercent that will not. And we don't know at what |evel,
and so on.

So | do think that the RNA tests are beneficial in
t he managenent of patients in making treatnent decisions. |
don't think we have enough information. W know that if is
zero or undetectable, that is inportant. But, outside of
that, I amnot sure what it does nean. | think there is a
gradati on.

| f you don't respond, then that is probably
i ndi cative that you are going to progress.

So, as | said, for nyself, |I don't have a problem
withit. | would just sort of broaden it then to al nost
make the statenment nmuch what the FDA had recommended, as an
aid in the managenent of patients, and sort of let it go at
that for right now until there is nore information

Maybe this wll stimulate some of the conmttee to
wake up now.

DR. NELSON: It is very conplicated. | think that
in an individual patient, we don't know what the difference
bet ween 400 and 100 is. But we do know, even for an
i ndi vi dual patient, if they have 5 mllion copies and
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not hi ng happens to those copy nunbers with the drugs that
they are treated with that their prognosis, in general, is
not good and the average physician should know that and
shoul d change therapy based on that result.

But if the nunbers go from5 mllion to 100, 000
and stay there--in other words, overall there is useful ness,
sone utility, in nonitoring, but the exact nunbers, even
over and above the variability of the assay, the exact
nunbers even beyond the variability of the assay are not
wel | known in terns of the |long-term prognosis; not only the
| ong-term prognosi s, but what should the physician do in
terms of giving them another drug that m ght cost them
$10, 000 a year.

| think that is an unknown at the nmonent, but |
think there are categories where viral load is clearly an
aid in managing the patient. But it is not as trenendous an
aid in each individual patient as, perhaps, a |abel could
inply that it mght be. That is the dilemma, | guess.

DR. HOLLINGER: | think you are right. That is
why | kept asking often about real tinme or batch testing.
Batch testing is, obviously, the best way of doing anything
and we are often able, because we save specinens, to go back
and conpare baseline wth sonething.

That is probably the best way, as you all know,
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wi th doing nost testing. But in nost cases, this wll be

used as real-tinme testing. | amvery reluctant, personally,
in most PCR tests, to give nmuch credence to a change that is
| ess than five-fold, although I would consider a three-fold.

So if it goes from 100,000 to 20,000, | think that
may be inportant. If it goes from 100,000 to 50,000 |I woul d
consider that that is certainly within the real mof the
testing and that doesn't mean nuch. The patient wll | ook
at that and say, "Cee, look; | amreally doing well."

Then, the next tinme he conmes it, it is 200, 000.

He says, "My god, | amgetting worse.”" It may not have any
di fferences whatsoever. So | think that is sonmething we
need to take into account.

DR. MATHEWS: One of the questions that was asked
a fewmnutes ago is what is init to expand the claimonce
the product is already available. | think it does have
real -world inpact in that paynent for nore frequent
monitoring is not uncommonly |inked to what the |abel says
on the part of various insurers and third-party payers.
From our own clinic, we see that all the tine.

So | think that is inportant. One of the, |
think, dilemas in the way that the question is framed is
that we haven't really spent, and probably nobody has, a
great deal of tinme considering what are the criteria of a
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useful tool for patient managenent.

| think if you narrowmy focus it on requiring
absolute predictability, it will be way off target, that one
of the major things that |I think of as a useful tool to
manage is does it reduce uncertainty about the |ikelihood of
a successful treatnent.

In other words, what | have the patient on, will |
be nore confident that | ameither doing the patient a good
job or a bad job based on new information. | think that
ot her dinmensions to that include will the information that |
gain fromnonitoring lead to nore successful outcones or
will they al so, perhaps, lead to w thdrawal of therapies
that are not benefitting but are producing toxicity.

Al'l of these are dinensions of patient managenent
that any candidate test could pertain to.

The last point | want to nmake is that, in the real
worl d, to address these questions, there are very |imted
opportunities. These w ndows open up in the course of HV
di sease over tinme where you can study sonmething and then, if
you don't study it right then, the windowis closed and the
guestion can't be answered except by retrospective anal yses
of various datasets.

| think that the data that Dr. Haubrich presented

represents a remnarkabl e exanple of taking the opportunity to
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| ook at a window. | was very skeptical that that study
coul d be conpleted but, thank goodness, it was done.

think the results are incredibly germane to the question of
pati ent managenent.

DR. GATES: Just comng fromthe device side, to
my mnd, the product is a test that is an adjunct to a whol e
range of other information and the physician is going to
have to make a decision. So the question is is the test
accurately reflecting what is happening in the patient and
is that predictive of what is going to happen in the future.

It seens to me that | have to agree here that it
iIs a case where what you are trying to do is reduce the
anount of uncertainty to the extent that this does, then
t hi nk you have to incorporate what is saying here, part of
t he ongoi ng pati ent managenent but just as a tool to
determ ne that, basically.

DR HOLMBERG | think that the data that was
presented today basically only gives ne enough information
to say that it is a device to nonitor and not necessarily
managenent. | think, though, that the clinician has to make
the determ nation whether to use the results for the
managenent and that is the clinician's prerogative.

| think that anything stronger than an aid in
managenent, we do not have the data to support that. So |
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do support the way the question reads, as an aid in
managenent of patients.

DR. M TCHELL: | have a question as to whether we
should state in there a caveat saying if there is a
five-fold change in the results, then we can use it.

DR. KADREE: | guess this question is for the FDA
This test is already being used as a managenent tool so | am
not sure why we are trying to--what is the distinction that
we are making at this point because nonitoring sonmeone's
viral titers and using that information to treat is using it
as a nmanagenent t ool

DR. HOLLINGER: Ed, can you answer that?

DR. TABOR The distinction between prognosis,
nmoni t ori ng and nmanagenent was crafted, in part, because of
the limtations of the data that were available at the tine
of the original approval.

| think that we can have sone flexibility nowin
terms of using these distinctions. | think that we should
realize that, to the physician reading the |abel, the exact
wor di ng may not nean the sanme things that it nmeans to a
regul at ory body.

It certainly nmeans sonething to the conpany to
have the | abeling changed. | think that point has been nmade

correctly already. But | think there is roomfor
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flexibility and that is one of the reasons why it says aid
i n managenent instead of nmanagenent here.

| think the commttee can recommend flexibility if

you want .

DR. VERTER | spent a while last night trying to
go through all these nunbers. | nmust confess | was very
confused. | think I finally got nost of it. Dr. Mller's

presentation helped and Dr. Flyer's actually helped a bit
nmore. But | think | share the general sense that | am
hearing that the word "aid" is fine, but nmy concern is what
happens when you do that and what clains will be nade.

What | found, both fromreading the literature
that was provided to us in the packet and from both
statistical presentations today is | amunclear how to
estimate the effect. There were just too many nunbers and
the right nunbers, at least for nme, weren't there.

This is sonething that maybe the FDA can take
back, Dr. Flyer working with the conpany or by hinself or
with others can try to assess. But there were constant
i ssues to ne of nunbers varying between tables, m ssing
data, values being carried for 8, 12, 16 weeks which, to ne,
coul d have a significant inpact on estimtes, not
necessarily the sense that it wouldn't be an aid.

But if we are going to try to say that there is an
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X percent reduction for a two-log or a five-log difference,
that is where I am ki nd of concerned, that we go too far.
So I don't know what the inplication is of voting the
statenent as it is, which | amtending to say, okay, fine,
we can do that.

VWhat happens once that occurs? Do they have free
reign to go out and use the analysis in sonme of these
estimates? Then | woul d be unhappy because | don't think
t hose nodels correctly estimate, or I amnot sure they
correctly estimate, the inpact.

Just one closing remark. Also, it was unclear to
me specifically once you had the baseline, what week 4 added
or week 4 and 8, or just week 16. It is all those
permutations that were unclear to ne. Maybe just one nore
measure is necessary. And, of course, the cohorts change
over tinme.

DR. DAYTON: Can | answer part of that question
for the FDA? | don't know effective it is, but we do have
the authority to control the use of this by appropriate
| abeling. And we can. |If you feel certain usages of this
shoul d be restricted, we would appreciate advice on that and
we can certainly incorporate that in the package insert and
in the |labeling. So those issues can be dealt with in that
manner .
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DR. HOLLINGER: | think that you have heard sone
of the concerns about prediction and so on at this tine.

DR. STRONCEK: The only comment--studies were very
nicely shown that by neasuring levels of H V-1 RNA, you can
treat patients and maintain |low | evels of RNA for |ong
periods of time. But it is still unclear to ne how
predictive that will be for good patient outcone.

| think it is worthwhile to vote. | agree that

this can be used as an aid in the managenent of patients

with HV therapy, but | still we still be cautious to
remenber that this is still a surrogate and the ultinmate
thing, that goal, is to inprove clinical survival and this

is just a kind of an internediate marker in that goal.

DR. HOLLINGER. A call for the question. Read the
gquestion here and then let's vote on it. The question is,
shoul d FDA approve | abeling of the Roche Anplicor Mnitoring
Test Kit "as an aid in managenent of patients on antiviral
therapy for HV di sease?"

All those that agree or vote yes on that question,
rai se your hand.

[ Show of hands. ]

DR, HOLLINGER. Al those opposed?

[ No response. ]

DR. HOLLI NGER: Those abstai ni ng?
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[ No response. ]

DR, HOLLINGER W will ask our consuner rep, M.

Know es.

MS. KNOALES: | agree.

DR GATES: | agree.

DR. VERTER | voted yes and | nust confess, after
the statenment | nmade, | was a little reluctant. | really

hope, and | know Jay has heard this before, that the FDA has
heard what we have said, or maybe just what | have said,
that you |l ook carefully into what the inplications are for

| abel i ng.

DR. HOLLINGER: Pl ease read the vote.

DR. SMALLWOOD: There are 14 nenbers here today
that are eligible to vote. The results of voting; there
were 14 "yes" votes. There were no "no" votes, no
abstentions. Both the consuner and industry rep agreed with
the "yes" votes.

DR. HOLLINGER: We are going to adjourn for |unch
and then cone back. But before we do, and I will probably
say this again sone tinme in the future, but I want you to
know that the commttee here, for sure, at |east nyself, is
appreciative of the efforts of people who cone and speak
here even though there is no applause. That is not part of
it.
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The fact is that we are all appreciative of the
things that you bring us to | ook at and for the
presentations, that would be true for this afternoon, also.

We are going to adjourn until 1 o' clock. At that
time, we wll start with the discussion on HCV risk in
sexual partners.

Thank you very nuch.

[ Wher eupon, at 11:30 a.m, the proceedi ngs were

recessed to be resuned at 1 o'clock p.m]
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AFTERNOON PROCEEDI NGS
[1: 05 p. m]

DR. HOLLINGER: This is open, nostly
informational. | amsure it will cone back to the commttee
in the future for sone possible action. So it is nostly to
hel p everyone sort of understand what the issue is so that
we can act on it in the future.

So we will start out on HCV risk in sexual
partners. The first will be an introduction and background
by Robi n Bi swas.

HIV RISK IN SEXUAL PARTNERS
Introduction and Background

DR. BI SWAS: Thank you, Dr. Hollinger

[Slide.]

The issue that | amintroducing to you this
afternoon i s whether or not the sexual partners of persons
wWth a positive test for antibody to hepatitis C virus
shoul d be deferred from donating bl ood.

The reason that we are bringing this topic to the
commttee is because sonme bl ood-collection establishnments
submtted SOPs to the FDA permtting or excluding partners
of anti-HCV-positive persons from donati ng.

[Slide.]

Now, the Code of Federal Regul ations, which | have
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up there, states that persons should not donate if there is
a history of close contact within six nonths with an
i ndi vi dual having viral hepatitis. | should add that, in
April of 1992, FDA distributed or released recomendati ons
i ncreasing that period to one year.

Now, these regulations were mandated in the early
1970s before there were sensitive tests for hepatitis B
virus, neaning that there really were no Rl As, ElAs,
avail able for hepatitis B surface antigen. It was two years
before testing HBsAg testing of blood was mandated by the
FDA and that occurred in 1975.

O course, it was nearly two decades before there
were any tests for hepatitis C

[Slide.]

So, because of this, the term"viral hepatitis” in
t he Code of Federal Regul ations has been used to signify
clinical hepatitis or jaundice and did not refer to positive
tests for viral hepatitis. Wen we went over witten
statenments in technical, in particular the ABBA technica
manual s fromthe 60's and 70's nore recently, it is quite
clear that the termviral hepatitis neans clinical
synpt omati ¢ di sease.

In order to be able to decide an appropriate FDA
position regarding this issue, how to manage the sexua
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partners and spouses of persons who were anti-HCV positive,
t he question of whether or not HCV infection is sexually
transmtted needs to be addressed.

This afternoon, we will be hearing fromthree
scientists; Dr. Kathy Cantilena fromthe NIH, Dr. Sherr
Stuver fromthe Harvard School of Public Health, and Dr.
MriamAter fromCDC. They will present data from studies
i nvol vi ng spouse or sexual partners of individuals who are
anti-HCV positive or have HCV infections.

It may be possible for the commttee to draw sone
prelimnary concl usions. However, we are not requesting
comm ttee reconmendations this afternoon for several
reasons. First, it was not clear before the neeting whether
sufficient scientific data from studies woul d be avail abl e
for presentation.

It was al so thought desirable that the commttee
shoul d have sufficient tine to consider the scientific
information. As Dr. Hollinger has said, this issue wll be
brought before you again sonetine in the future.

Thank you very nuch.

DR. HOLLI NGER: Thank you, Robi n.

The next speaker on spouse studies will be Mriam
Alter fromthe CDC.

Spouse Studies
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DR. ALTER. Thank you. | sonmewhat ruined ny
reputation by providing you with hard copies of ny
presentation ahead of time--not nuch ahead of time but ahead
of tinme. So just to nmake sure that | hadn't conpletely
ruined it, | snuck in a slide in ny presentation that is not
in your packet. That way, you will have to pay attention
and keep your pencil handy.

[Slide.]

| wanted to do two things today. | wanted to
address the specific issue of transm ssion between spouses
or partners, individual partners. But also | wanted to
present a little background on the evidence for transm ssion
of HCV in general because | think, one, to address this
i ssue, we have to decide, or at |east understand, the
evi dence for sexual transm ssion of this virus which is
still sonmewhat controversi al

You are all pretty nmuch famliar with the
traditional risk factors for HCV transm ssion as shown on
this slide, nost of which are primarily direct percutaneous
exposures to blood with the addition of what we assune is
mucosal exposure in the perinatal setting.

What we are dealing with today is the evidence for
sexual exposure to an anti-HCV or HCV-infected contact and a

little bit, as | nentioned, the evidence for sexual
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transm ssion that we glean from popul ations with different
sexual behaviors such as those with nultiple partners.

[Slide.]

The strongest evidence for sexual transm ssion of
HCV actual ly cones from case-control studies that were
performed prior to the discovery of this virus when we just
called this non-A/non-B hepatitis. These studies were
done--there are two studies both of which were done in
patients with acute non-A/non-B hepatitis, one of which was
done in Baltinore in the late '70's and early 1980 anopng
outpatients and inpatients identified at five acute-care
hospitals with acute non-A/ non-B hepatitis.

Controls were patients seen for non-traumatic
conditions with certain matching criteria seen at the sane
pl ace of treatnent who had no evidence of hepatitis at the
tine.

The second case-control study was done in two of
the sentinel countries that we have at CDC in the m d-1980s
anong cases of comunity-acquired acute non-A/ non-B
hepatitis reported to country health departnents who had no
hi stories of transfusion or injection drug use in the six
mont hs prior to onset of their illness.

Two controls per case were sel ected by random

digit dialing. They had to have normal ALT |evels and,

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



at

t hensel ves, no history of transfusion or injection drug use.

[Slide.]

In the Baltinore study, you will note that we
found that, in addition to the what | will call traditional
per cut aneous ri sk factors, we found that sexual or household
contact were associ ated--that cases of disease were
significantly nore likely to have a sexual or household
contact with an individual who had hepatitis than were
control s.

For the purposes of presentation, the sexual and
househol d were put together. But |I can tell you that in the
original study, these were independently associated with
infection. Together, they had an adjusted risk of about 20
conpared with their controls.

[Slide.]

In the sentinel country study in the m d-1980s, we
found, in addition to sexual or househol d contact which, in
this study, again, we conbined for the purposes of
presentation, but, because of the small nunbers, they were
not independent of each other in the original study.

We al so | ooked at nmultiple sexual partners which
we had not | ooked at in the Baltinore study. |In this study,
in the absence of a history of transfusions or

i njection-drug use, or any other percutaneous risk factor,
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having nultiple partners in the six nonths prior to onset
was a significant risk factor anong cases conpared with
controls.

So this was probably the strongest epidem ol ogic
evi dence that we have.

[Slide.]

Then the discovery of hepatitis C virus canme al ong
and a |l arge nunber of seropreval ent studies were reported in
the literature that attenpted to eval uate sexual, household
and perinatal transm ssion. For the purposes of this
presentation, we are only going to be discussing sexual.

But we have to take into account that there are
many limtations to the studies that have been publi shed,
particularly in ternms of addressing whether or not sexual
transm ssion takes place. |nadequate sanple sizes; if this
is a very |ow frequency event, nost of the studies that have
been conducted do not have sanple sizes adequate to even
address the question.

Many of them did not take histories of
percutaneous risk factors on their study subjects and,
therefore, you are not able to distinguish between what
m ght be a sexual risk and what m ght be a risk from
i njection-drug use, for exanple.

Many, of course, of the original studies were done
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with first-version screening tests that are not as sensitive
as our current versions. Sone studies didn't use

suppl enental assays to rule out false positivities.

| nconpl ete foll ow up was not an issue for the sexual studies
and, of course, study nethodology differs so dramatically
between studies that it is sonetinmes difficult to conpare

t hem

[Slide.]

One way, of course, we can | ook at whether or not
sexual transm ssion takes place is to | ook at popul ati ons
with different sexual behaviors. Wat | have done is
summari ze studies that have been done in three popul ations;
men who have had sex with nmen, heterosexuals attending
clinics for sexually-transmtted di seases, and studies
performed anong fenal e prostitutes.

| have used only studies that use suppl enent al
assays to rule out false positivity and only those studies
whi ch took conplete histories of percutaneous risk factors
and excluded those individuals fromthese cal cul ations. The
average preval ence of anti-HCV anong these popul ati ons
ranged fromabout 3 to 6 percent with fairly broad ranges
bet ween st udi es.

Ri sk factors, in spite of these relatively |ow

preval ence rates, associated with positivity included
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i ncreasi ng nunber of partners, not using condons, having a
hi story of other sexually-transmtted di seases, the duration
of high-risk sexual activity and even sexual activities

i nvol ving trauna.

In one of the studies of fenmale prostitutes,
however, the nunber of partners you had before reaching
statistical significance, as it were, was sonething |ike
10, 000, not exactly a nunber you can extrapolate to the
general popul ati on.

Peopl e, you are asl eep. Soneone |aughed? | just
didn't hear it?

[Slide.]

Goi ng on now nore to the studies of partners of
i ndi vi dual s who are anti-HCV positive, this slide summarizes
studi es, again, which enployed anti-HCV EIA with
suppl enental testing and supposedly excluded contacts who
had other risk factors for infection.

| have al so divided these studies by geographic
areas because the differences in preval ence rates between
t he geographic area and because you will be hearing,
actually, sone of this by another speaker. But you wll
note that if you | ook at the preval ence of anti-HCV
positivity anong the spouses of individuals with chronic
hepatitis Cin some of the Asian studies, we find that the
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average i s about 25 percent, which is really quite high
al though there are quite a few studies that found no
positives anong the partners.

But note that the nunber of studies are relatively
few and that the nunber of subjects studied in each of the
projects was also relatively few |If you had a transm ssion
rate that was only about 1 percent, for exanple, and | am
just using that as a hypothesis, you would be unlikely, in
nost of these studies, to even see any transm ssion.
think that is sonmething we have to take into account.

In only two studies were control popul ati ons used
so that they could conpare infection rates anong the
partners of patients with chronic hepatitis Cto the
partners of those with no evidence of hepatitis. Again, the
average preval ence was not all that different in nmany of
these studies. It was about 2 percent even in the control
partners.

In studies perforned in the United States, Western
Europe and Australia, the preval ence of anti-HCV positivity
anong spouses of patients or partners of patients with
chronic hepatitis C averages about 5 percent with a range of
O to 15 percent. 1In the United States, the nunber of
studi es done have been so small and so few that virtually

all of ours, at |east published, have found no evi dence of
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transm ssion in spouses.

In those studies that have | ooked at
Hl V-coi nfected individuals, there have been quite a few
studi es that have denonstrated transm ssion only from
partners that are coinfected. But, again, the average
preval ence in these studies is simlar to partners who have
HCV al one.

Again, we don't see a real difference between
ot her household contacts. It doesn't nean that this virus
is not transmtted between partners.

[Slide.]

There has been one very nice study published by
Dave Thomas and col | eagues from Johns Hopki ns whi ch | ooked
at the partners of STD patients who were identified as being
anti-HCV positive. This study found that anong nal e
patients who were anti-HCV positive conpared with mal e
patients who were anti-HCV negative, the status of their
femal e partners was no different; that is, the preval ence of
hepatitis C infection anong fermale partners did not seemto
affect the preval ence of HCV infection anong the nale
patients.

However, female patients who had a positive male
partner were four tinmes nore likely to be positive than

femal e patients with a negative nmale partner. So this
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suggest ed sone evidence that mal e-to-fenmal e transm ssion was
nore efficient than femal e-to-male transm ssion.

[Slide.]

He then | ooked at both the presence and titer of
HCV RNA anong the mal e/femal e partners in which apparent
transm ssion seened to take place and a random sanpl e of
HCV- RNA positive males were not inplicated in transm ssion.
As m ght be expected, he found HCV RNA in nost anti-HCV
positive individuals, as we well know.

He did not find a significant difference in the
titer between men who appeared to transmt to their female
partners and men who did not because there was consi derable
overlap. He did find, however, the nmale/fenmal e partners
bet ween whom transm ssion seened to occur had a m ght higher
degree of sequence honology in the NS5B region than did
randomy sel ected nen when they were conpared to each ot her

However, we now know that this particul ar region
of the genone may not be heterogeneous enough for us to draw
strong concl usi ons about this.

[Slide.]

This is ny surprise slide. As | was sorting
through ny slides, | had actually forgotten that we had done
a prelimnary analysis of two of our ongoing studies, as you

can see, a couple of years ago. W have not updated it
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since then, but the first study group are anti-HCV positive
pregnant wonen who have been entered into a study to | ook at
the risk of perinatal transm ssion fromthemto their

i nfants.

This is an ongoing study and we are just closing
out enrol |l nent of about 300 of the wonen. But, at the tine
we | ooked at this, we were |ooking at, also, their sexual
partners and ot her household contacts. W had tested 64 of
their sexual partners and found that 19, or 30 percent, were
anti-HCV positive. 17 of these 19 had other risk factors
for HCV infection. Two did not.

The ot her group of individuals we have been
| ooking at were patients with sexual partners of patients
wi th chronic hepatitis whom we have been foll ow ng since
1985. Seven of the 18 that we had tested to date were
anti-HCV positive for a preval ence of 39 percent. Four of
t hose seven had other risk factors for HCV infection and
three presumably did not.

W al so tested 92 spouse sexual partners of
pregnant wonen who were anti-HCV negative; no, sorry. O an
addi tional 92 wonen who were anti-HCV positive, we tested
their anti-HCV negative sexual partners by PCR for HCV RNA
to determ ne whether or not we were m ssing any infections
in the spouses because of the sensitivity of the test.
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At | east, of those 92 anti-HCV negative partners,
we did not identify any PCR positives. But the sanple size
is a bit small to nake any solid concl usions.

[Slide.]

If we | ook at patients with acute hepatitis C who
have been identified during the last five years in our
sentinel surveillance project, and | presented this,
think, the last time | was here, about 15 percent of these
patients give a history of an exposure to a sexual partner
who had hepatitis or to nultiple partners.

In two-thirds of these, the sexual partner was
anti-HCV positive and the index case had no other risk
factors for their infection. W wll be |ooking at this
further, hopefully doing sonme nol ecul ar studies to | ook at
how closely related the viral isolates are of these
partners.

[Slide.]

Agai n, when | ooking at exclusion of individuals,
it is nice to know how preval ent the characteristic as well
as the infection is in the general population. Again, this
is a slide that I showed you last tinme when we were
di scussi ng anot her issue.

As you can see, in terns of the preval ence of

partners of individuals infected with HCV, we have no idea
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how many there m ght be in the population nor in the United
States do we truly have a good idea of what the preval ent of
infection is in these individuals in the absence of other

ri sk factors.

At the nonent, the studies are too few and too
small for us to draw any strong concl usi ons about what the
ri sk mght be.

[Slide.]

So if we are to sunmarize what we know about
sexual transm ssion about HCV, it is pretty nmuch what we
knew, | would say, five years ago. |In my opinion, sexual
transm ssion of HCV does occur, but the efficiency is very
lowin this setting. Unfortunately, we can't quantitate the
ri sk because we don't have enough data so what we usually
say is that it is rare but not absent between |ong-term
study partners.

But because we are unable to quantitate the risk
and we don't even know what factors are related to
transm ssion, it is extrenely difficult to counsel
i ndi vi dual patients or to make recommendati ons about the
risk in different settings.

We do know that sexual transm ssion appears to be
nmore frequent anong those with high-risk sexual behaviors,
pati ents who have had a history of other SDTs and
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individuals with nultiple partners.

[Slide.]

When we counsel individual patients about the risk
of transm ssion, currently the Public Health Service does
not recomrend any changes in sexual practices for
individuals with steady partners. W do recommend t hat
t hese individuals be inforned, that sexual transm ssion is
possi bl e, so that they can nmake sone deci sions, hopefully
along with their partners, about whether they want to use
any precautions.

Qoviously, wth an individual with multiple
partners i s supposed to be practicing safer sex, not only
for their protection but for the protection of other
individuals to prevent many sexually-transmtted di seases
and not just in relationship to their HCV status.

That's it. Thank you very nuch.

DR. HOLLI NGER: Thank you, Mari an.

DR. M TCHELL: Do you have any evi dence about the
anount of virus that mght be in other bodily fluids like
vagi nal or senen? Do you have any information about that?

DR. ALTER. No, but--did you keep ny carousel on
there? Funny, you should ask that question. | wasn't going
to show this slide unless soneone asked the question.

[Slide.]
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We tried to summarize the studies that have | ooked
for HCV RNA in a variety of other body fluids, but
particularly senmen and vagi nal secretions. You can see that
a variety of studies have been done. So we summarized them
based on whether they found anything or they didn't find
anyt hi ng.

You can see that there has been one study that did
detect HCV RNA in senen in four of 17 individuals. There
have been two studies that detected no RNA in 18
i ndividuals. In both of these studies, individuals had
chronic hepatitis C. There has only been one study of two
wonen | ooking for HCV RNA in vagi nal secretions and it was a
negati ve study.

There is, at least to nmy know edge, no attenpt to
| ook at titer, although I don't know what even that woul d
mean at this point in time. But there it is. That is not
in your packet either.

DR. NELSON: | guess Dave Thomas' study m ght
suggest that SDTs m ght affect the transm ssion but,
clearly, that has been well studied or fairly well studied
with HV and a little bit with, | guess, hepatitis B as
wel | .

Are there any data on the influence of an STD in

the risk of transm ssion or the levels of virus or anything
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like that? |In other words, mght it be that sone of the--

DR. ALTER Lesions; the presence of |esions?

DR. NELSON: Yes; that sone of the studies between
stabl e partners where there was no STD, there was little
transm ssion, but in sone where the risk was anplified by an
i nfl ammat ory process such as an STD that the risk was
elevated. | don't know if there are any data on that.

DR. ALTER. I, at the nonent, can't think of any
studies in which they have actually--1ike they have for HBY,
for exanple, where they have actually observed | esions, they
actual ly studied individuals and | ooked at lesions in
relationship to their acquisition of HBV infection. This
was primarily anong nen who have sex with nen.

| am not aware of any studies that have | ooked at
that. Sonmeone else mght. Again, the finding of a higher
preval ence with a history of STDs is fairly consistent.

What is not consistent is what STD they had in the past. In
other words, it is not always syphilis, it is not always
gonorrhea. Sonetinmes it is herpes, sonetinmes it isn't.

DR. NELSON: That is all confounded by a | ot of
ot her things.

DR. ALTER Right.

DR. NELSON: Nunbers of partners, socioeconom c

status, where you recruit, because you have shown | ower
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soci oeconom ¢ status is--

DR. ALTER. Consistently associated with this
i nfection.

DR. NELSON: And the STD clinics where patients
are recruited. It is all sort of entangl ed.

DR. ALTER: Even Dave Thomas says that he is never
sure that he has excluded all drug users fromthe
popul ation. He can never be sure. He does it to the best
of his ability, probably does it better than nost people.
But he is never positive and so he doesn't know how much
t hat m ght be--

DR. KHABBAZ: Mriam | had a couple of questions,
actually a comment and a question on that one, to the
variant efficiency of transm ssion, nmale-to-female versus
femal e-to-male. W observed that with HILV1I. O course,
there, the virus is cell-associated and that kind of
explained it to sonme extent.

When one | ooked at the viral titer, and | see that
you have a difference, as well, with even viral titer. It
was significant, basically, in one study that had high viral
titer transmtted it nore efficiently. Was the difference
significant here?

DR. ALTER:  You are tal king about in Dave Thomas'
study?
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KHABBAZ:  Yes.

ALTER  But it wasn't significant, actually.

T 3 3

KHABBAZ: It was not. So that is different.

DR. ALTER. There is a trend but, as he points
out, there is such overlap between the two groups that--

DR. KHABBAZ: So there was not. Also, your
comment on when you | ooked at--1 forget; | think this was
the nother-to-child study. You said sone of the nmale
partners were positive but they had risk factors, other risk
factors. 17 of 19 had other risk factors. Was this a
cross-sectional study and are you dealing with
mal e-to-femal e transm ssion where the male partner had the
risk factor?

DR. ALTER. This is a cross-sectional study in
which we are identifying pregnant wonen who are anti-HCV
positive in order to followtheir infants frombirth. So we
identify their male partners at the time we identify the
wonen.

DR. KHABBAZ: So it is a one-tinme testing of the
mal e partner.

DR. ALTER. It is a one-tinme testing of the
partner--is that what you asked?

DR. KHABBAZ: Yes; so finding a risk factor in the

mal e partner doesn't really--
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DR. ALTER. R ght; you don't know which way the
transm ssion went. That's correct. But in terns of one of
t he di scussions that we have had in the group here is can
you identify an anti-HCV positive individual based on their
risk factor so that you can exclude them before they ever
even--at the tinme of donation, they would be excluded
because they had other risk factors, not just the anti-HCV
positive partner.

DR. KHABBAZ: The other question relates to the
tabl e that you show differences in, possibly, rates in
partners in Asia versus | guess Western Europe and
Australia. Are there differences in strains that m ght
account for that?

DR. ALTER. | don't know that there are sufficient
di fferences that would account for this. There is no
evidence that different strains are transmtted at different
rates. | think there are cultural differences and there are
differences in events that occurred in the comunity that
may have accounted for these higher rates, and that is
probably going to be discussed by a foll ow ng speaker.

But a good exanple, and if | am stealing your
thunder, | amsorry, is a study that was done anbng spouses
in Japan that showed an increasing rate of infection with
i ncreasing duration of marriage.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

The problem anong ot her things, was that those
i ndividuals with the highest rates of infection were those
married 50 or 60 years and those with the | owest rates of
infection--in fact, alnost no infection--were those married
| ess than ten years.

Do | dare make a joke? One would assune the
frequency of sexual activity does not go up with the
duration of the marriage. One would presune that frequency
during the first ten years would be nore likely to cause
transm ssion than frequency after 30 or 40 years of
marri age.

There has al so been a | ot of discussion since
t hose studies were done about risk factors that may have
been common to the spouses, that occurred to themas a
result of their living in the community rather than as a
result of their contact with each other.

DR. M TCHELL: One of your slides tal ks about the
drug-rel ated snorting, the snorting of drugs. | am not
cl ear how that would transmt.

DR. ALTER. Neither is anyone el se. There have
been a coupl e of cross-sectional studies that have shown
that individuals who are anti-HCV positive are nore |ikely
to give a history of snorting cocaine than are anti-HCV

negati ve indivi dual s.
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We don't know whet her that represents an
i ndependent node of transm ssion such as through
contam nated straws, has been one hypot hesis, or whether
that represents an individual who may al so i nject drugs but
not admt to it.

At the nonent, at |east, | amnot considering that
as an independent risk factor for acquiring hepatitis C even
t hough it has been shown to be a risk for being positive. |
am not sure. The behavior, itself, is an independent node
of transm ssion.

DR. CANTILENA: | am Cathy Cantilena, if | could
just add to that for a second. That was sone data that
actually cane out of one of the studies that we did at NIH
Dr. Harvey Alter and nyself. Wat we did identify was, in
fact, that intranasal cocaine use was reported by, |
believe, it was 68 percent of people who were truly
hepatitis C positive. Wen we did a |logistic regression
anal ysis of the data, that, in fact, did turn out to be--at
| east, there was a statistical association that that was
i ndependently associated with HCV positivity.

But, as Mriamwas saying, we are having a hard
time, as if everyone else, trying to prove that, in fact,
one can directly transmt hepatitis C virus through the act
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of intranasal cocaine snorting and it is very difficult, and
Harvey Alter and | have been around and around about this.
How do you do that? It is hard to have nonkeys doing this
where it is a whole | ot easier to have, actually, humans
doing it.

But it is a difficult problemthat we haven't
found the correct scientific answer for yet.

DR ALTER We rarely find it anong patients with
new y acqui red di sease in the absence of any other risk
factor. Although it was independent, that 68 percent
i ncluded drug users, injection users. Do you know what
percent age of the popul ation that snorting cocaine was their
only risk factor?

DR. CANTILENA: Mrianis question is a good one.
We actually tried to sort that out. | don't know the nunber
off the top of ny head. | amnot the mathenmatician,
statistician, but when we went through the nultivariate
nodel it is still, independent of intravenous drug use, or
was a risk, in fact, for HCV positivity in blood donors.

DR. ALTER. And | recognize that. | was just
curious as to the proportion of positives that it accounted
for all by itself.

DR. CANTI LENA: Very few.

DR. ALTER That's interesting.
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DR. HOLLINGER: On the other hand, there are at
| east a couple of other studies which have | ooked at this.
And when you really stop to think about it, even on the
side, with patients who are snorting cocai ne, nasal nucosa
with the cocaine is very hyperemc, lots of vascularity
t here.

You could assune if you were going to pass a tube
around or a dollar bill wth cocaine in it and you pass it
to the next person, that is not nmuch different than
injecting drugs, basically. So while it has been associ ated
very much, | think there is sone real potential there for
cocai ne.

| mght also nention, much of Mriams results are
fromacute cases. | mght nmention that, as distinct from
hepatitis B, the highest concentrations of hepatitis B are
often during the tine when the ALT is el evated, the patients
have virus at the tinme when they are acutely ill.

Then it may remain very high for |ong periods of
time. But, for hepatitis C, often the very highest
concentrations are before the patient is ill and then they
are less as the patient has chronic disease. And so it
maybe has sonmething to do with transm ssion may be nore
likely in the acute phase than in the chronic phase on the

basi s of concentration of virus which we know is inportant
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for B CG-that is, transm ssion by a nonparenteral route as
distinct froma parenteral route.

So there are sone other potentials there, too.

Any ot her questions?

Thanks, M riam

The next talk will be by Cathy Cantilena, testing
of sexual partners. Cathy is fromthe NH

Testing of Sexual Partners

[Slide.]

DR. CANTI LENA: Mbpst hepatitis-Cvirus-infected
donors are found to have parenteral risk factors for
hepatitis C virus exposure. However, unlike other
bl ood- borne parenterally transmtted viruses such as
hepatitis B virus and H'V, conflicting information, as we
have just heard, exists as to the efficiency with which HCV
is transmtted by the sexual route.

Today, what | hope to do is review sone of the
current information pertaining to the sexual transm ssion of
HCV.

[Slide.]

It appears that the efficiency of HCV transm ssion
t hrough sexual contact is well below that for HBV or H V.

Al though it is difficult to put a nunber on sone of the

reviews and the articles that have appeared, certain authors
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have. Dr. Dienstag reviewed the literature and suggested
the risk was | ow, perhaps on the order of 5 percent earlier
this year at the NIH Consensus Conference on the managenent
of hepatitis C.

Dr. MriamAlter has found in her studies that
were published in the early "90's that 10 percent of
communi ty-acqui red HCV cases reported a sexual or household
exposure to a known case.

In the next several slides, | will present sone
observations that have been nade to support a role for
sexual transm ssion of HCV. The |last several slides | wll
show wi || denonstrate the opposite; that is, show ng that
there is little direct evidence for transm ssion of HCV

[Slide.]

There have been a nunber of studies on risk
factors for hepatitis C virus exposure. In the prospective
study that involved bl ood donors that we conducted at NI H
we found five risk factors that were significantly
associated with HCV infection in blood donors in a
mul tivariate anal ysis.

Among 240 HCV-positive bl ood donors, confirmed by
RI BA, intravenous drug use, transfusion, intranasal cocaine
use, sexual prom scuity and ear piercing in nen all were

significantly associated with HCV positivity and HCV
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i nfection.

Sexual prom scuity in our study was reported by
53Epercent of those with HCV infection versus 24 percent of
the controls. Qur definition of sexual prom scuity was
defined by a history of sexually transmtted di sease, sex
wth a prostitute and five or nore sexual partners per year.

Thus, a statistical association exists between
sexual Iy prom scuous behavior and HCV infection. 1In the
sane study of bl ood donors, we directly tested their sexual
contacts and children. | wll present that data in a few
m nut es.

[Slide.]

O her investigators identified rates of HCV
infection in people with high-risk sexual contacts, rates
whi ch far exceed that seen in blood donors which is now
about 0.2 percent in the U S

Dr. Weinstock and his col |l eagues studi ed patients
attending a sexually-transmtted di sease clinic and found
HCV infection at a rate of 7.7 percent. Dr. Gsnond studied
i ndi vidual s participating in a study of HV transm ssion
bet ween nmen and wonen and found rates of 18 and 33 percent,
respectively.

It is notable that in both of these studies, a

risk factor of injection-drug use was elicited in a highly
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significant proportion of the anti-HCV positive individuals.
Bl ood transfusion and henophilia were al so associated with
HCV positivity.

Measures of sexual behavior that were not
associated with HCV positivity in these studies were sex
with an IV drug user, sexually-transmtted disease, multiple
partners and honosexually in addition to H V-positive status
in the second st udy.

These studi es corroborate the inportance of
i njection-drug use in blood transfusion in transmtting HCV
and they underscore the inportance of ascertaining
parenteral exposures when exam ning the sexual transm ssion
of HCV.

[Slide.]

Li kew se, in studies of anti-HCV positivities in
honmosexual nen, high rates of HCV infection are reported for
t hose who had used parenteral drugs both in the U S. and
Spain. In contrast, in a non-IV-drug-using group of
honmosexual nen, there are much | ower rates of anti-HCV
positivity on the order of 4 and 5 percent.

[Slide.]

This is the same study that Dr. MriamAlter just
reviewed for you just with a little bit of a different

twst. He perforned a study, as you have heard, of HCV
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infection on patients attendi ng sexually-transmtted
di seases clinics in Baltinore. He found 309 sexual partners
of 1,039 non-drug-using patients to test for anti-HCV

As you heard earlier, 7 percent of the nen and
4Epercent of the women tested anti-HCV positive. Risk
factors in the index case that were associated with the
presence of HCV infection in the sexual partner were a young
age, less than 28 years, nore than 24 lifetine partners, HV
infection, trichononas infection, cigarette snoking and a
hi story of nmen who had had sex with nen.

Thus, this study pointed towards sexual exposure
as a potential risk for HCV infection in a group with
frequent sexual contacts.

[Slide.]

Dr. Alter also referred a little earlier to a
study that Dr. Akahane and his coll eagues perfornmed which
was a wdely cited point-preval ence study in Japan that
presented sonme convincing data in support of sexua
transm ssion of hepatitis C

Spouses of 154 patients attending |iver-di sease
clinics were screened for anti-HCV and excl uded from study
if they had reported a history of transfusions, premarital
non- A/ non-B hepatitis, injection drug use or extramarital
affairs.
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Anti-HCV was detected in 27 percent of the spouses
and HCV RNA in 18 percent of the spouses which, in fact, of
t hose, al nost 90 percent of those were genotype identical to
their partners. The frequency, as you heard earlier, of HCV
infection increased with the duration of marriage. None of
t he spouses that were married |l ess than ten years were
anti-HCV positive versus 3 out of 5, or a striking 60
percent, of those couples who were married for nore than 50
years.

This is of clinical inportance because ten of the
24 infected spouses had biochem cal or histol ogical evidence
of liver disease. These data suggested that sexual exposure
to HCV i ncreases over tinme during nmarriage. However,
consi deration should also be given to the possibility that
covert parenteral exposures nmay be nore likely in Japanese
than in Western countries.

Q her studies in Japan, which | amnot going to
review, where the prevalent of anti-HCV was as high as 20
percent, practices such as acupuncture and fol k nedi ci ne,
which is called vacuum ng, often are performed with
unsterilized shared instrunents.

Vacuum ng involves--1 don't have a slide of this
but it involves applying suction cups to nuscles to relieve
congestion of blood in those nmuscles in the area. These
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practices m ght be engaged in by both spouses and ot her
famly nmenbers as well

The data provided by Dr. Akahane did not provide
information to exclude this possibility or to provide the
preval ent rates in other non-sexual household contacts.

[Slide.]

Dr. Eyster and his col | eagues conpil ed data on the
preval ence of hepatitis C virus in sexual partners of
hermophilia patients. He conpared the frequency of
transm ssion of H'V and HCV at ten henophilia centers. The
preval ence of HV in sexual partners of 170 multitransfused
H V and HCV coi nfected henophiliacs was 12 percent while the
transm ssion of HCV in the sane group appeared to be about
4Eper cent .

This is in sharp contrast to the next group who
were only infected with hepatitis C virus. As you can see
here, none of their sexual partners acquired a hepatitis C
virus infection. One mght infer fromthis study that the
transm ssion of HCV to sexual partners is favored by a high
concentration of circulating HCV in the index case which is
fostered by H V infection.

The i nmunosuppressive inpact of HHV infection is
assunmed to favor increased levels of HCV replication. This

study supports the concept that, under nost circunstances,
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in cases of HCV infection alone, the efficiency of HCV
sexual transm ssion is | ow

[Slide.]

Dr. Brettler and his coll eagues al so set out to
determ ne the prevalent of HCV infection in female partners
of henophilic males. He studied |ong-term sexual partners
of 106 anti-HCV positive henophiliacs from Europe, Asia and
Australia. The sexual -partner cohort was tested for
antibodies to HCV and H 'V as wel|.

No sexual partner was acutely infected with
hepatitis B virus, but six had anti-hepatitis-B core
anti bodi es and four of 66 tests, or 6.2 percent, had
anti-HV anti bodi es.

Three of 66 that were tested had anti-HCV anti body
that was confirnmed by RIBA. One of these three partners was
al so anti-H'V positive. She reported that she was al so a
past sexual partner of an intravenous drug user but had
deni ed intravenous drug use herself. Another sexual partner
who was HCV positive was a nurse in a geriatric unit and the
| ast one had had a history of transfusions in this group.

Since this study didn't show that H V/ HCV
coinfection was likely to be associated with HCV
transm ssion to the sexual partner since two of the three

cases of anti-HCV positivity occurred in the absence of H V.
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Overall, the rate of HCV sexual transm ssion was
smal | and nay even be |ower than it appears here because the
femal es had a potential external source of HCV exposure.

[Slide.]

Support for the rarity of sexual transm ssion
bet ween st abl e, nonoganous, partners derives from
observations in sexual partners of wonen infected with HCV
by contam nated anti-D i mmunogl obulin. In a Gernman study,
reported by Dr. Meisel, neither serologic nor virologic
evi dence was detected for HCV in any of 94 husbands of 160
HCV- i nf ected wonen who had had hepatitis C virus infection
since the | ate 1970s.

Only 3 of the children, all of whom were w thout
clinical synptons in this study, had anti-HCV anti bodi es.
Simlarly, anong 392 | ong-term sexual partners of Irish
wonen who had al so gotten their hepatitis Cvirus infection
fromcontam nated anti-D i mmunogl obulin in 1977, in this
group, only 3 of the 393 partners tested were anti-HCV
positive.

One of the three positive partners could not be
confirmed with other serologic anti-HCV assays. One of the
partners had been transfused and one of the partners, at the
time that this data was reported had had no further follow

up, so just one anti-HCV positive test.
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Thus, what this shows is that after al nost two
decades of sexual activity in these cohorts, sexua
transm ssi on was either nonexistent or very |ow

[Slide.]

Li kewi se, Dr. Everhart and col | eague were unabl e
to docunent any transm ssion of hepatitis C virus anong
42Esexual contacts of 44 patients with chronic non-A/ non-B
hepatitis at NIH after approximately four years of sexual
contact. Even in three sexual partners in the study who had
had repeatedly ALT el evations, anti-HCV could not be
denonstr at ed.

Now, this anti-HCV was detected by
radi oi nunoassay and not EIA, so this could an underestimte
and | don't think the El As have been repeated in this case.

[Slide.]

Dr. Bresters in the Netherlands | ooked for HCV
i nfection anong 50 heterosexual partners of HCV-infected
i ndi viduals, a |large proportion of whom were henophili ac.
He found no evidence of transm ssion after medi an sexual
rel ati onshi ps of 13 years.

He al so used the branch DNA assay to quantitate
the anobunt of HCV RNA in the virem c-index subjects and
found the nmedian was simlar to that of other hepatitis C

virus-infected patient groups.
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He proposed that the absence of transm ssion in
his study was explained by the relatively | ow serum HCR/ RNA
titers as conpared to such viruses as hepatitis B or HV
which may be too lowto allow for infectious hepatitis C
virus doses to be spilled over into secretions.

[Slide.]

Getting back to the data fromthe
hepatitis-Cvirus-positive bl ood donor cohort which we
follow at NIH, this represents an update of sonme of the data
that was reported a couple of years ago now in the New
Engl and Journal of Medi cine.

We have been able to test 108 sexual partners of
105 anti-HCV positive blood donors to date. O this group,
16 of 108, or 14.8 percent, thenselves and the sexual
partners tested anti-HCV positive. There is not a single
sexual partner anong these individuals who does not report
i ntravenous drug use or a history of transfusion. They al
have a known external parenteral risk factor for hepatitis C
virus infection.

O the two children who were positive, of these
RI BA positive hepatitis-C virus-infected bl ood donors, one
was a nmultitransfused child and the other one was tested as
a neonate and has no further follow up. You will note that

al so, anong hepatitis C virus indeterm nate and contro
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bl ood donors that no sexual partners or children were
HCV- posi ti ve

Thus, anong bl ood donors, the rate of hepatitis C
virus positivity anmong their sexual partners may be
expl ai ned by the sexual partner's independent risk factor
for HCV infection rather than sexual transm ssion of the
Vi rus.

[Slide.]

This last slide of data summari zes sone of the
data that | have briefly reviewed which do not support the
sexual transm ssion of HCV infection. After determning
whi ch sexual partners were positive and specifically | ooking
for evidence for other routes of HCV exposure in all these
studi es, no sexual partner had hepatitis C virus infection
that coul d not be accounted for on the basis of their sexual
exposure al one.

In other words, all the sexual partners had ot her
sources fromwhich HCV infection m ght have been acquired
except for the one husband in Ireland fromDr. Powers' study
who had had no follow up.

So, in conclusion, the rate of HCV infection anong
honmosexual nmen and people attending STD clinics, after
correcting for the injection-drug use, is on the order of 5

to 8 percent, higher than that seen in U S. bl ood donors but
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| oner than the rates of HBV and H V that m ght be seen in
hi gh-ri sk popul ati ons.

I ndi rect evidence suggests that a higher viral
concentration in an i mmunoconprom sed test could permt
sexual transm ssion. |In areas of high endemcity, where
spouses may be nore often nutually infected, covert
parenteral exposures may play a role in sexual transm ssion.

[Slide.]

Lastly, after correcting for other potenti al
exposure to HCV in many studies, little direct evidence
exists for the sexual transm ssion of HCV between partners.
To reconcile which seens to be wdely divergent data, one
nmust concl ude that the sexual transm ssion of HCV is
possi bl e but uncomon.

That's it. Thank you.

DR. HOLLI NGER:  Thank you.

Any questions? If not, we will go to the | ast
speaker, Sherri Stuver, fromthe Harvard School of Public
Health who will speak on HCV infection within married
coupl es in Japan.

HCV Infection Within Married Couples in Japan

DR. STUVER  Thank you. | apologize to the

committee that | didn't get copies of ny slides to you ahead

of time. | hope that you will be able to follow al ong
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anyway.

[Slide.]

The data that | wll be presenting today was
collected in conjunction with the Myazaki cohort study
which is a prospective follow up study of human
t-lynphotropic virus type 1 and hepatitis C virus infections
in Myazaki Japan.

[Slide.]

The M yazaki cohort study was established as a
col l aborative effort between the Harvard School of Public
Health in Boston and the M yazaki Medical School in Japan.
Recently, as we have begun studying HCV in our cohort, we
al so have been working with Dr. Edward Tabor at the D vision
of Transfusion Transm tted D seases.

[Slide.]

The M yazaki cohort study is a comrunity-based
study that involves residents of two small villages in
M yazaki prefecture. The study has been ongoi ng since
Novenber of 1984. Enrolled subjects attend free
gover nment - sponsored annual health exam nations that are
targeted to village residents who are 40 years of age or
ol der.

These health screenings involve a physician

exam nation as well as other routine health procedures and
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tests. A blood sanple is also collected and stored for each
subject and witten questionnaires are used to collect data
on basi c denographic and health history information.

As of April of 1997, nearly 2,000 subjects had
been enrolled into the cohort through 13 screens. The
medi an age at baseline enrollnent is 55 years.

[Slide.]

This is a picture fromone of the study vill ages.
You can see this is a fairly rural area. The primary
occupation is farm ng al though some fishing is al so done.

[Slide.]

This is a typical community center where the
heal th screeni ngs woul d take pl ace.

[Slide.]

The M yazaki cohort study was initiated to study
the natural history of human t-Ilynphotropic virus type 1, or
HTLV1, infection in a highly endem c popul ation. The
basel i ne HTLV1 seropreval ence is about 26 percent anong
cohort subjects.

HTLV1, which can be transmtted through several
different routes, is associated with a nunber of very
i nportant di sease outcones. In 1994, a pilot study of the
cohort reveal ed an al nost equally high preval ent of anti-HCV

positivity in one of the study villages. So we have a new
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goal in our cohort which is to investigate the natura
history of HCV in this particular study village which we
call village A where the seropreval ence of anti-HCV is about
23 percent at baseline.

There are 987 cohort subjects in this particular
vi |l | age anong whom we have observed nine |iver-cancer
deaths. Six of these were confirmed to be anti-HCV
seropositive. A seventh was also anti-HCV positive but we
had insufficient serumon that particular subject to do
addi tional confirmatory testing.

[Slide.]

In collaboration with Keitaro Tanaka at Kyushu
University, we decided to performa cross-sectional study of
married couples within the cohort in order to determ ne the
role of heterosexual transm ssion of HCV within this
popul ati on.

[Slide.]

The subset of subjects that were studied were
those village A couples who attended screen 8 which occurred
in Novenber of 1981. 1In the study, we assessed HCV serol ogy
by using the stored serosanples that we had fromthese
couples. Anti-HCV was detected by a second-generation
i mmunor adi onetric assay with confirmati on of the positives
by RI BA.
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The presence of HCV RNA was al so determ ned using
nested RT-PCR.  Those individuals who were negative by that
test were also retested using the Anplicor HCV assay. Anong
t he subjects who had HCV RNA, we al so | ooked at what their
HCV genotype was using a PCR nethod that had four
genot ype-specific priners.

[Slide.]

The 109 couples that were studied had the

foll ow ng anti-HCV positive concordance. For 14 of the

coupl es, both of the spouses were positive for anti-HCV. 1In
13 coupl es, the husband al one was positive. In 21 couples,
only the wife was positive for anti-HCV. 1In the renaining

61 coupl es, neither of the spouses were positive.

So, based on this distribution, then, a spouse was
about twice as likely to be anti-HCV positive if his or her
partner was al so anti-HCV positive than if the partner was
anti-HCV negative. W nade this estimte by conparing, for
exanpl e, the proportion of wves who were positive that were
married to anti-HCV positive husbands to the proportion of
W ves that were positive that were married to anti-HCV
negati ve husbands.

Then we did the sanme thing for the husbands and it
conmes out to be about 2 for both partners. Although this is
statistically significant, this association is actually
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smal | er than what we have seen for the correlation of HTLV1
infection within married partners in our cohort where the
associ ation has been nore like five to seven-fold.

[Slide.]

This is a table summari zing these coupl es
characteristics according to the concordance of anti-HCV
within the couples. So these are the different groups.
There were no significant differences across the serostatus
groups with respect to the husband's age, the couple's
| ength of marriage, the wife's nunber of pregnancies or the
proportion who reported ever having used barrier
contracepti on.

We | ooked at the presence of HCV RNA in both
partners in those couple where at |east one of the partners
was anti-HCV positive, so in both partners in the
concordantly infected than in both of the discordantly
i nfected groups.

In the discordantly infected couples, none of the
anti-HCV negative spouses had detectable HCV RNA in their
serum Al so, anong the anti-HCV positive spouses, the
presence of HCV RNA was not associated wth an increased
i kelihood that their partner would have anti-HCV. So that
woul d be conparing the RNA status of the husbands by whet her

or not the wife had anti-HCV and conparing the RNA status of
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the wi ves by whether or not the husband had anti - HCV

Assum ng that HCV RNA woul d be a narker of
i ncreased infectiousness, one m ght have expected that the
presence of HCV RNA in on partner m ght predict anti-HCV
seropositivity in the other partner if sexual transm ssion
was occurring wthin these married couples. However, in
t hese data, we did not see such an association.

Moreover, in the six couples where both partners
were positive for HCV RNA, only 50 percent of themhad, in
fact, the same HCV genotype so even though there was a
significant correlation of anti-HCV status within these
married couples, it is not readily apparent that sexual
transm ssion played a major role in the observed
concor dance.

Now, these findings, of course, are going to be
limted by the fact that they are cross-sectional. However,
we do have sone prelimnary data from prospective follow up
of the subjects in village A This is why | didn't get
these slides to you beforehand. | was still doing these
cal culations early this week.

So we have done testing of the baseline in nore
recent sera of the village A subjects for the presence of
anti-HCV. The screening assay that we use is a
second-generation HCV particle agglutination assay which is
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an established assay in Japan.

Confirmation of the positives was done using their
RIBA 2.0 test. W have identified 14 anti-HCV
seroconverters which represent 2.5 percent of the 559
anti-HCV seronegative subjects who have attended at | east
two or nore of the annual health screenings. So the
i ncidence rate of anti-HCV seroconversion is estimated to be
3.6 per 100,000 person years in this popul ation.

Si x of the seroconverters were males. Eight of
t he seroconverters were females. W have done additi onal
testing of the sequential sanples of the seroconverters for
anti-HCV as well as for HCV RNA and for HCV antigen. The
|atter test was devel oped in Japan and is based on
nmonocl onal anti bodi es agai nst reconbi nant HCV core protein.

[Slide.]

In fact, one of the seroconverters, we found, did
have detectable HCV RNA at the screen one year prior to the
one at which he becane anti-HCV seropositive. Wth regard
to risk factors for transm ssion, we do suspect that one of
t he seroconverters may have acquired his infection froma
bl ood transfusi on which he reported having received in the
year prior to his first anti-HCV positive specinen.

In addition, five of the el even seroconverters who

have spouses that are enrolled in the cohort have a spouse
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who is anti-HCV seropositive. So this is 45, nearly 46,
percent of those particul ar seroconverters. It is 50
percent anong the nmal e seroconverters and 43 percent anong
the femal e seroconverters.

O the five anti-HCV seronegative spouses of the
seroconverters that were tested, none of them had HCV RNA

[Slide.]

So based on the avail abl e data, prospective data,
on all couples in village A the risk of acquiring HCV
i nfection anong husbands is 5.3 percent if their wife is
anti-HCV seropositive versus 1.4 percent if their wife is
anti-HCV seronegative, so this is a nearly four-fold
i ncreased risk although you can see that the relative risk
was not statistically significant.

Anmong the wives, the risk of seroconversion,
anti-HCV seroconversion, was 7.3 percent if the husband was
anti-HCV seropositive and 2.5 percent if he was not. Again,
this threefold increased risk anong the w ves, given that
their husband was anti-HCV seropositive, was not
statistically significant.

Again, it is interesting to note that, with
respect to HTLV1 infection in the cohort, the relative risk
of seroconverting to HTLV1, given that you have a spouse

that is an HTLV1 carrier, is nmuch higher than what we see
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here for HCV, on the order of a relative risk of 25.

[Slide.]

This is a table of sone viral markers that were
nmeasured anong the five seroconverters who were nmarried to
anti-HCV seropositive spouses. So this is the data for both
spouses for the seroconverter, the CV, and then for that
seroconverter's spouse.

Real ly, the basic point that | wanted to neke here
is that for two of the four spouses, or 50 percent of the
spouses, who were tested for HCV RNA, they had HCV RNA
present in their serum which is a simlar proportion to
what we saw in the cross-sectional analysis of married
couples in the concordantly anti-HCV seropositive coupl es.

However, you can see that, for couple 3, when we
| ooked at the genotype that each of these spouses carried,
it was, in fact, different being type 2B for the
seroconverter and type 1B for the wife, suggesting that
sexual transm ssion was unlikely to have played a role in
the transm ssion of the virus within this couple.

[Slide.]

In summary, then, based on the HCV seroconverters
data, heterosexual transm ssion appears to account for fewer
than half of the new HCV infections in this popul ation
Al so, based on the seroconverter data and the data fromthe
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married coupl es cross-sectional analysis, heterosexual
transm ssion unlikely explains conpletely the clustering of
anti-HCV positivity wwthin couples in this older endemc
comuni ty- based popul ation in Japan.

This is basically what you have been hearing from
the previous two speakers, that the clustering within
endem c areas in Japan likely is due to other shared
environnental factors that they have experienced, either
mass vacci nations or other nedical procedures or other folk
remedies that are in the area and not as nuch is |ikely due

to actual sexual transm ssion of the virus within those

coupl es.

Thank you.

DR. HOLLI NGER: Thank you.

Are there sone questions?

DR. ALTER. Although this doesn't really have a
bearing on the overall conclusions fromthe study, | have a

question about the genotyping and the nethod of genotyping
as well as the findings of the five couples who were RNA
positive. First, you mentioned that sequencing was done in
the core region to determ ne genotyping.

DR. STUVER  That's correct. That is the nethod
that they use in Japan. It is Okonpbto's paper

DR. ALTER. M question is don't you need, for
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subtyping, NS5B to determ ne the subtype even with the
Okonot o net hod?

DR. HOLLINGER: | don't know if Okonoto uses it or
not. Sonme do and sonme don't. Some don't use the NS5.

DR. ALTER. And they can still determ ne the
subt ype?

DR, HOLLINGER: It would be useful to use it.

DR. ALTER. | guess ny second question has to do
W th--Japan, just |ike nost other countries, has a
predom nant genotype circulating in the population. | am
wondering if you think it is unusual that, anong siXx
couples, or five or six couples, half of them would have a
di fferent genotype not because they are related or unrel ated
to each other, but just because you woul d expect the
majority to have the predom nant genotype in the popul ation.

DR STUVER Right. | don't think that it is
unusual that it is 50 percent by chance al one because, at
least in this particular popul ation, the predom nate, |ike,
two thirds when we have done the genotype testing are type
1B and then the other, about a third, is type 2B. So by
chance al one, that conbination would give you about 50
per cent .

So it is about what you woul d expect by chance
al one.
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DR. ALTER. Good. Thank you.

DR. HOLLI NGER: Any ot her questions fromthe
commttee or anyone fromthe audi ence? There was no one who
stated that they wanted to speak but if there is soneone in
t he audi ence that has sonething that they would want to say,
feel free to do so.

DR. NELSON: | have forgotten. Wat did you say
was the overall population preval ence of hepatitis Cin this
comunity, in this village?

DR. STUVER It is about 23 percent at baseline of
all of cohort subjects in that village.

DR. HOLLINGER: The relationship to HTLV1?

DR. STUVER | haven't | ooked at that yet anong
the couples. W do have sone other prelimnary analysis
where we are | ooking at the effect of HTLV1 as far as
di sease outcone. Although in the married couples
cross-sectional study, HTLV1 did not seemto be strongly
associated with hepatitis C anti-HCV serost at us.

Certainly, HILV1, the seroconversions that we have
are predom nately, we believe, due to sexual transm ssion
within the married couples so there is nuch nore sexua
transm ssion of HTLV1 than there appears to be for HCV

DR. NELSON: | was just going to ask about barrier

contraceptives |like condomuse, are frequently used for
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contraception, | guess, but the inplication of your previous
study is that it is used | ess often enough that HTLV1 is
transmtted.

VWhat about other STDs in this? Do we know
anyt hi ng about that?

DR. STUVER  The one thing we need to renenber is
that this is an ol der popul ation, primarily past
reproductive age. So the information on barrier
contraception is going to be historical information, and
where that fits as far as when HCV was introduced into the
popul ati on.

But there wasn't really a difference in the
cross-sectional study as far as the proportion that had
reported ever having used it in the past.

We al so, in that study, neasured antibody to the
Treponema syphilis, the agent of syphilis. Again, we didn't
see any relationship with anti-HCV positive serostatus anong
t hose coupl es which, again, would be evidence agai nst that
HCV is being transmtted sexually wthin this particul ar
popul ati on.

DR. HOLLI NGER  You nentioned that they have a
very high preval ence of HCV in this popul ati on and suggest a
cohort effect of sonme sort which also could be a simlar

possibility in the Akahane study which | ooked at people who
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had been married for | ess then ten years versus 50 to 60.
That is maybe just a cohort effect and had nothing to do
with their marriage.

The ot her issue, though, is |I have frequently
heard in Japan, | have never been really to really able
docunent it although |I have tal ked to several people over
there. It was ny understanding that until about the 1970's
or 1980's, maybe as late as the 80's, that many children
wer e vacci nated using the sane needl e.

They were sort of lined up and just vacci nated
down the line for their vaccinations. | have had Japanese
col | eagues who have told ne that but | have never been to
docunent it that this really took place. Does anybody have
information on that?

That was one of the reasons that was said was a
possibility of why they have so nmuch hepatitis C or other
things in that population. Do you know Kenrad?

DR. NELSON: | don't know. | spent a day with a
group from Egypt which has an even nore ranmpant hepatitis C
epi dem ¢ or popul ati on preval ence than Japan. |In fact, in
mal es 40 to 60 or sonething, the rate are, |like, 60 percent
are positive for hepatitis C

The hypothesis there is that it was related to the
Schi st osom asi s program whi ch used frequent parenteral
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i njections and Egypt was one of the countries in the Mddle
East that had nedical -care noney, et cetera, but not much
attention given to needl es.

But you would think that, in that setting, a high
preval ence, in fact, where there was a cohort m ght be a
good place to study sexual transm ssion because the rates
woul d be hi gh enough in people who are not constantly using
needl| es.

That is the problemdisentangling it in the U S.
You go to an SD clinic and there is a lot of drug use and
unreported drug use may overwhel m sexual transm ssion. But
| think Egypt and places like that there should be nore
careful studies of sexual transm ssion.

DR. HOLLINGER Even in this country, there is a
| ot of covert potential parenteral sources. As you know, In
Mam , many of the H spanic children, the famlies would
give theminocul ations, vitamns, as small children on their
own in the famly situation as potential sources. W don't
think of things like prematurity which is a question | ask
many of ny patients.

As you know, about 60 or 70 percent of newborn
infants who are premature receive blood infusions. Mny
years ago, it was with nmultiple donors. Nowadays, when they
do it, at least they use the sane donor and sort of retain
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t hat bl ood for use.

So there is another potential source that one has
to think of. People are not very willing to give parenteral
exposure information. | had a patient the other day who
call ed--when | saw himthe second tine, he said that he
didn't really tell nme the first tinme he had used drugs. One
of the reasons he didn't was because he was afraid it m ght
make a difference whether he would get a liver transpl ant.

So there are a | ot of reasons why people don't
i ndicate that information.

Any ot her questions fromthe commttee?

DR. HOLMBERG One of the previous speakers had
made nention that the Japanese study had correlation with
the seroconversion in relationship to the duration of the
marriage. But | didn't see that in your slide there.

DR. STUVER  This isn't that study. W, in fact,
didn't see, in the cross-sectional study, any difference in
| ength of marriage according to whether the couple was both
infected or just one partner was infected or neither partner
was i nf ect ed.

We saw no difference as far as length of marriage.

DR. HOLLINGER But this was an ol der popul ation,
anyway, wasn't it?

DR. STUVER Yes; it is not going to have that

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

sane spread of years of marriage. It was the Akahane study
that showed that relationship between duration of nmarriage
and anti-HCV seropositivity, although I think another
Japanese study has al so--one in Taiwan, Kayo's study.

But we didn't see it in our particular popul ation.

DR. HOLLINGER: | want to thank the speakers for
this afternoon also for providing this update to the
comm ttee.

|f there are no further--oh; do you have
somet hi ng?

DR. SMALLWOOD: | would just |ike to announce that
the next Bl ood Products Advisory Conmttee is tentatively
schedul ed for March 12 and 13, | believe Thursday and
Friday. The site is yet to be determned, but if you
contact our offices and | ook at the Federal Register notice,
that information will be nmade avail able to you.

Thank you.

DR. HOLLI NGER: Thank you. Thank you all.

[ Wher eupon, at 2:36 p.m, the proceedi ngs were

adj our ned. ]
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